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I ABSTRACT

1Software developed for processing Neil Brown Instrument Sys-
tem/NORDA profiler data is documented in this report. The soft-
ware includes programs for translating the profiler data from
original NBIS format to engineering units in UNIVAC/NAVOCEANO FEB
files and for editing and correcting the data subsequently. This
report provides complete descriptions of the programs as well as!: operat ing i nformatiton.
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!
DOCUMENTATION OF SOFTWARE FOR THE

NEIL BROWN INSTRUMENT SYSTEMS/NORDA VELOCITY/CTD PROFILER

I. INTRODUCTION

IThis report constitutes both documentation and user manual for software associ-
ated with the Nell Brown Instrument Systems/NORDA veloclty/CTD profilers. As the
software is in a constant state of development, this report is presented in a loose-
leaf format, allowing for replacement of outdated software, correction of existing
software and addition of new software, and operation instructions.

The initial software was written in HPL for the Hewlett-Packard 9825A calcula-
tor by Kim Saunders and Henry Perkins. The basic data collection and display pro-
grams were subsequently modified and expanded by James Vega of Computer Sciences
Corporation. The 9825A is too small and slow for the data processing envisioned,
requiring the use of a large mainframe or super-mini computer.

Vega wrote a set of three programs for the translation of profiler data to en-
gineering units in UNIVAC 1108/NAVO/NDRDA Fast Easy Binary (FEB) file format, theii conversion of these data to orthogonal, geomagnetic coordinates, and the graphic
display of these data. The first two of these programs were subsequently correctedj and modified by Saunders.

Fred Hamrick of Computer Sciences Corporation wrote two programs to compute the
vertical instrument velocity and correct the vertical velocity. The algorithms for
these programs were developed by Saunders and Perkins, first testing in rough form
on the HP 9825A.

After the GYRE cruise to the equatorial Atlantic in November-December 1981, it
was found that a serious over-ranging problem occurred during occasionally strong
down-swings of the instrument. The algorithm and program to approximately correctJ" these errors were developed and implemented by Saunders.

These programs constitute, at present (April 1982), the existing software de-
veloped specifically for the profiler. NORDA Code 331 has, however, a growing suite
of utility programs for the processing of FEB files. The documentation for these
programs is not included in this report, but will constitute a separate report.

A DEC VAX 11/750 super-mini computer is in procurement for the sea- going dataprocessing of the profiler data. New programs to appear in this report will soon be
available and will include:

[e real-time profiler data aquisition,
* acoustic navigation collection,
e real-time filtering and correction,
* real-time display.

1I. SUMMARY OF DATA COLLECTION AND PROCESSING

The Neil Brown Instrument System/Naval Ocean Research and Development Activity
3-Axis Velocity/CTD profiler system was designed for the study of upper ocean mixing
and variability. It is capable of measuring three components of velocity, accelera-
tion, and magnetic field, as well as conductivity, temperature and pressure. This
system and the initial phases of testing are documented in Perkins et al. (190) and[Saunders et al. (1981).
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The profiler system consists of an underwater unit and a deck unit. The data
are sensed by the underwater unit, digitized, and then transmitted to the surface
via an audio FSK code over a single conductor (sea water return) cable. The signal
is led through a winch with slip-rings to the deck unit, where the data are
reformatted. There are three signal outputs from the deck unit: 1

e an audio output for backup on audio tape,
e an IEEE 488 parallel bus and,
e an output for a digital tape recorder (either a Kennedy or Digi-Data).

When the initial test of the profiler was conducted, the physical oceanography
branch did not own a 9-track tape drive that could be directly connected to the
third output. The branch owned an interface/buffer/recorder system that was compati-
ble with the IEEE 488 bus. The initial data collection program was therefore design-
ed to transfer data directly from the deck unit to the interface/buffer, occasional-
ly breaking into the bus to obtain "snapshots" of the data being recorded. The pres-
ent version of the data collection program "DATALOGGER" incorporates this design.
However, it was recently discovered that because the interface/buffer is only a
singly buffered system, about 15% of the data are lost when the buffer is emptied
during recording. The solution to this problem is to record the data directly to
magnetic tape via the third output.

The data collection program is also designed to produce quasi-realtime plots of
the data on one or two printer-plotters and to display numeric data on a Hazeltine
1420 CRT terminal at 9600 Baud.

Once the data have been recorded on digital magnetic tape, they are processed
on the UNIVAC 1108 at NAVOCEANO (this will be changed in the near future to a DEC
VAX 11/750). The program which translates the data from the NBIS format to engineer-
ing units is "TRANSCRIBE." This program will handle data written directly from the
deck unit to magnetic tape or tape generated by the IEEE 488-interface/buffer sys-
tem. i

The data should then be plotted and if there appears to be any evidence of
over-ranging, the "PREFIX" program should be run. This program makes a close approx-
imation to the velocities when over-ranging is encountered.

~Once this is done, either "VFIXI" or "VFIX1-S" may be applied to the data. ,
These programs attempt to correct the vertical velocity by computing and subtracting

the instrument velocity from the observed vertical velocity. "VFIXI" accomplishes
this by integrating the vertical acceleration, while "VFIX1-Sm differentiates the
pressure to obtain the instrument's vertical motion. U

Two utility programs are also included. "UNORTHOG" Is used mainly for testing
and debugging purposes for looking at the velocity data in the original acoustic
(non-orthogonal) components. "TSERPLOT2" is a general plot package to plot any of H
the variables in the FEB files against either cycle number or time.

11I. DATA STRUCTURES

Two primary structures are involved in profiler data processing: NBIS raw data
format and profiler FEB files. The NBIS format is used only during the data collec-
tion phase. This is a highly packed format prior to conversion to engineering units.
The FEB file structure is the standard file format used in the Physical Oceanography
Branches at NORDA and NAVOCEANO (Hallock, 1981). The details of these formats are
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given below for reference. The NBIS format is given In Figure I (from the NBIS pro-
ji filer manual, with permission).

The FEB file variables, after the transcription phase are, in order of position
- i n the data array:

No. Name Variable (units)
I PRESS pressure (decibars)
2 STEMP slow response temperature (deg C)
3 COND conductivity (mmho)
4 FTEMP fast response temperature (deg C)
5 VLOCI1 velocity component 1 (cm/sec)
6VLOC2 velocity component 2 (m/sec)
7 VLOCI3 velocity component 3 (cm/sec)
"8 AGI1 magnetic component 1
9 MAGI2 magnetic component 2
10 MAGI3 magnetic component 3
11 ACCI1 acceleration cmp. 1
12 ACCI2 acceleration camp. 2

j 13 ACCI3 acceleration comp. 3

14 TIME reference time (dec. days)f 15 RELSEC relative time (sec)

Further processing programs occasionally will change, correct, or replace these
variables. For instance, after using PREFIX, variable 14 is replaced with an esti-
mate of the Instrument's vertical velocity, determined from the pressure time deriv-
ative. It is also possible to extend the number of variables In the FEB file struc-
ture, and at present the programs VFIX1 and VFIX1-S extend the number of variables
to 17.

The header blocks for the PROFILER FEB files are defined as follows:

I ADOC 1) - (31): available for alphanumeric information.
FOOC 1) sample interval time

(3) start latitude (dec. deg.)
4 start longitude (dec. deg.)

5) time of start fix (dec. days)
~ end latitude

7 -end longitude
(8) time of end fix
1 (9) - maximum pressure of sensor
M - cast start time (dec. days)

* (12-
13 - cast end time
(141 -

magnetic variation

shp's speed (kt)
19 -ship's heading
20-

- wet bulb temp deg: C
R21 -dr bulb temp (deg C)

.1 3



(23) - surface tap (deg. C)
24) - barometric pressure (mb)
25) - wind speed (m)

(26) - wind direction (compass)
27) - significant ave height (ft)
(29 -

30) -
31 - start time of profile (day)
(32 - (hour)(33 - mi 11n !
34 - " seci
1351 -(36 - end " " (day)
37 - hour)

(38 - " " " (min)(39) - " N " (sec)

(40) -
IDOC (1) - end of profile flag

(2 - cruise number
(31 station number (id format)
(4) -relative segment number
(5) series sequence number

7M absolute no. of 1st seg. in series

(10) input tape no.
~11i year of cast

(13) - no. of bad cycles
14 - no. of profiles in cast( )15

116)

.. : (19)-
(20)-

o. ..
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LFigure 1. NBIS Raw Data Format

BYTE PARAMETER DISPLAY UNITS LS BIT WEIGHT FOF84AT

II1 Frame Sync. 240 or 015 -- -
2 Pressure LSB sea calibratlon sea calibration
3 Pressure 168
4 Temperature LSB degree ceiclus 0.5 aI dog. C AC
5 Temperature 1S8
6 Conductivity LSB amho . 0.001 maho AC
7 Conductivity 1S
a Fast To". LSB degree c.lclus 0.5 a dog. C AC
9 Fast Temp. MSS

10 AC Signs part of temp. -- SIGNS
and pressure

11 Velocity X LS8 16363-1 n/soc 1/16383 m/sec 0C
12 Velocity X 1S
13 Velocity Y LSB 16383-1 r/sec 1/16363 rn/sc 0C14 Velocity Y MSG
15 Velocity Z LS8 16383-1 w/sec 1/16383 m/soc DC

16 Velocity Z NSB
17 Compass X LSB ratio only - DC
1 Compass X N58

19 Compass Y LSS ratio only D C
20 Compass Y MS8
21 Compass Z LS8 ratio only - 0C
22 Compass Z MSB
23 Acceleration X LSB g's x 1000 0.001 g DC
24 Acceleration x MSB
25 Acceleration Y LSB g's x 1000 0.001 g DC
26 Acceleration Y 1S8
27 Acceleration Z LSS gos x 1000 0.001 g DC
28 Acceleration Z MS
29 Sparo-O LS8* -- - DC
30 Spare-0 MSS""
31 Spare-I LSB** -- - DC
32 Spar*-i MS8*
33 TOD-O sc a *sac x 0, msec x I Ba
34 TOO-1 soc/mec -- sec x 1, asec x 100 Bm
35 TOO-2 min/sec -min x i, wecxt0 amO
36 TOD-3 hr/mln -- hr x 1, min x 10 B0
37 TOO-4 day/hr day x I, hr x 10 am
38 T(X)-5 day day x 100, day x 10 amO

[ NOTE 1. AC Format
LSB = 128, 64, 32, 16, 8, 4, 2, 1
MS8 - 32768, 16384. 8192, 4096, 2048, 1024, 512, 256

2. SIGNS Format
1, 1, I, 1, 1, Fast Temp., Temp., Pressure
wheO I - negatIve, 0 a positive

3. OC Format
LSB - 32, 16, 8, 4, 2, 1, 0, SIGN
168 a 6192, 4096, 2048, 1024, 512, 256, 128, 64

4. BOW Format
8, 4, 2, I, 8, 4, 2, 1

ie All bits in spare Bytes are sot to "1NS.

Figure i. NBIS Row Data Format
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IAPPENDIX A: AN ESTIMATOR FOR VERTICAL INSTRUMENT VELOCITY

Let wO and ao represent observed vertical components of velocity and accel-
eration and let pO be the observed pressure. Suppose the data to be given over
the time interval t, t2

Define the instantaneous vertical velocity of the instrument as

wi (t) =t I [a ao(t) - -Ijdt+ 0 (A-l)

NOTE: In the program, g was set equal to zero and a correction, ACORR=9.99, was
applied to all measured accelerations.

where g is the local gravitational acceleration, a and Y are corrections to the
observed acceleration and B is the instrument velocity at t=tl. The values of a,
B, and y are to be determined in an optimal way, as described below. Nominally,
-a land Y=0.

Further define the mean vertical velocity of the instrument during t1, t2 on thebasis of the corresponding pressure change:

wj = [PO(tl) - PO(t2)]/(t 2 - tl) (A-2)

Where is the mean density of the water.

The quantities a,B,y are detemined by the conditions

It 2 ( A33 W-wO) 2 dt a minimum (A-3)

and
a -t 2(w, - ) dt = o (A-4)

tl

m That is, wj is required to resemble w0 as much as possible and also correspond
to the known mean instrument speed.

Formally, the two equations above constitute a linear least squares problem with a
side condition. This may be reformulated by the method of Lagrange:

Et2 [(w .,)2 + X(w, .)] dt -minimum (A-5)I tl

I
1 7
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Where A is a Lagrange multiplier, the value of which is also to be determined.
Differentiating this expression with respect to a,$,v and X in turn and equating
each of the results to zero, as is required to minimize the expression, results in a
linear system of 4 equations for GB,),. These have the form

AX - B (A-6)

Where A= (Ajj) = (It2a j(t) dt) (A-7)
ti

(A-8)

B = (Bj) = 2 2 bj(t) dt) (A-9)
tl

NOTE: In the program, the last quantity in array B, i, was set equal to the aver-
age velocity determined from the total pressure change multiplied by the to-
tal time.

The quantities aij, bj can be shown to be

flf2 f2 "f2 kf2
f( 1 -f2 0 (A-lO

(bj) = fl(wo + gf2)
w/ + f2

f2 (WO + gf2)
gf2 (A-1l)

where fl I fl(t) =2 ao(t) dt (A-12)
1

tl

Note that even though (aij) is singular, since the first three rows are multiples
of each other, (Atj) is not. Hence, it can be inverted, equations A-6 solved for
aj,v and the result used in A-1 to find an optimal estimate of the instrument ve-
locity.

~I
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APPENDIX B: PROFILER SOFTWARE

PROGRAM: DATALOGGER

V PURPOSE: To log data and maintain a real time display of certain vari-
ables when the profiler is collecting data at sea. Data are
logged by transferring the data stream directly to an IDEAS IEEE
488/CIPHER DATA Interface/buffer. The variables are displayed

=on a Hazeltine 1420 CRT terminal and plotted on two HP 7242
pri nter/pl otters.

MACHINE: HEWLETT-PACKARD 9825A

LANGUAGE: HPL

AUTHOR: Kim David Saunders, Henry T. Perkins and James J. Vega

FILE LOCATIONS: Tape V002, File 4

INPUT: The program solicits the following:
Cast Number,
Latitude in degrees decimal,
Longitude in degrees decimal.
These are used only for display on the Hazeltine terminal.
During normal operation of the program, different display op-
tions may be invoked by pressing the fO function key. The pro-
gram will then solicit the type of display option desired and
the unit to which that type of display is to be directed. The
display options are listed after the program listing.

OUTPUT: The output consists of alphanumeric listings of data on the
Hazeltine screen and plots of data on either or both printer
plotters.

ADDITIONAL

I NFORMAT ION:

PROGRAM: TRANSCRIBE

PURPOSE: To convert profiler data from raw form on the original data
tapes (or condensed copies) into engineering units with the
velocity expressed in orthogonal instrument coordinates. The
converted data are stored in FEB file format for ease in further
processing.

MACHINE: UNIVAC 1108

LANGUAGE: FORTRAN V

I AUTHORS: James J. Vega, corrected and modified by Kim David Saunders

FILE LOCATIONS: Absolute, Relocatable, and Symbolic
Elements - VEGA*LIB.TRANSCRIBE

9
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INPUT: The input parameters are solicited by the program for use in an
interactive envi ronment.
The input raw data must be attached to logical unit 10, for ex-
ample by a series of statements such as:

asg,tsj 10,u9s,<<tapeno.>>
move 1O,<<nfiles-1>>

The solicited input parameters are summarized below for use if
a batch environment. All input is in free format.
Lines 1-3: Alphanumeric documentation 42 char/line.
Line 4: Cruise no., station no., absolute no. of 1st segment of
the output file, input tape no., year of cast (all integer).
Line 5: Time interval between samples in seconds, zero,
starting latitude in decimal degrees, starting longitude, time
of fix a start of station in decimal days, ending latitude,
ending longitude, ending time, maximum pressure of profile In
decibars. (all floating point)
Line 6: Magnetic variation, magnetic dip, ship speed, ship
heading (floating point).
Line 7: Dry bulb temperature, wet bulb temperature, surface
temperature, wind speed in knots, wind direction in degrees,
significant wave height in feet (floating point).
Line 8: Cast start day, hour, minute, second zero, cast end
day, hour, minute, second (integer).
Line 9: Sequential file no. (integer)
Line 10: Station Identification No. consisting of a 3 digit
station and a 3 digit sequential cast No.
Line 11: Message level 0-9 I

OUTPUT: File 20 contains the output FEB file.

ADDITIONAL
INFORMATION:

PROGRAM: CONVERSION

PURPOSE: To convert from instrument orthogonal to geomagnetic orthogonal
coordinates.

MACHINE: UNIVAC 1108

LANGUAGE: FORTRAN V

AUTHOR: James J. Vega, corrected and modified by Kim David Saunders

FILE LOCATIONS: Absolute, Relo-atable, and Symbolic I
Elements - VEGA*LIB.CONVERSION

INPUT: File 10 - input FEB File.

OUTPUT: File 20 - output FEB File.

ADDITIONAL
INFORMATION:

10
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PROGRAM: PREFIX

PURPOSE: To read a FEB file containing raw profiler data, removing points
where the vertical velocity has exceeded the limits for the
instrument.

MACHINE: UNIVAC 1108

i. LANGUAGE: FORTRAN V

AUTHOR: Kim David Saunders (April 1982)

FILE LOCATIONS: Absolute, Relocatable, and Symbolic
Elements - VEGA*LIB.PREFIX

. INPUT: Line 1) NUIN1,NSEG1,NSSEG1
Line 2) NOUT
NUIN1 = unit number of imput FEB file
NSEG1 = number of segments to be read
NSSEG1 = number of first segment
NUOUT = unit number of output FEB file

OUTPUT: The output FEB file has the same structure as the input file,
with the exception that variable 14 now contains a rough approx-
imation to the vertical instrument velocity estimated from the
time derivative of the pressure. The initial time of the cast
(in Julian days has been replaced).

ADDITIONAL
INFORMATION: The NBIS 3VCTO profiler measures the current relative to the

instrument by means of a three axis acoustic velocimeter. The
operation of this type of current meter is described in the
NBIS Acoustic Current Meter manual. The point of interest,
here, is that the apparent velocity along any axis is propor-

rtional to the phase difference of the two acoustic pulses,
which are, in turn, proportional to the true component of the
water velocity along the axis. Thus, in principle, the
measured velocity should be mapped onto the interval from
about -100 to 100 cm/sec (nominal). In practice, this does
not occur exactly, as when the phase of the acoustic signal is
near -180 or 180 degrees, the gate opening/closing signals
become ambiguous. This results in random output velocities
when the true velocity component along the axis is within a
small "dead band" of the velocity extremes. This program is
designed to search the data for probable occurrences of this
over-ranging and to correct (as much as possible) by substi-
tuting the projection of the vertical instrument velocity,
determined by the time derivative of the pressure, for the
components along the q1 and q3 axis.

PROGRAM: VFIX1

m PURPOSE: Corrects the vertical component of current velocity as measured
by the NORDA 3-component profiler.I

1 11
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INPUT: (Free format)

Line 1 - Input file specifications
TUW - Unit no. for input
NSEG - No. of segments to process
NSSEG- No. of starting segment L.
MSGR - Message level for input

Line 2 - Output file specifications
IUNW - Unit no. for output Ii
MSGW - Message level for output

NOTES:

1) The input file is presumed to be in geomagnetic coordinates as produced by

program CONVERSION.

2) Input variables are identified by name as follows:

Vertical current speed, uncorrected - VLOCG3
Vertical component of acceleration - ACCLG3
Pressure - PRESS
Time - RELSEC

3) The output file has the same structure as the input file except that the
corrected vertical velocity, named W, is inserted in each data cycle immediately
before the uncorrected vertical velocity, and the instrument velocity, named WI,
is inserted in each data cycle immediately after the last variable (RELSEC).

METHOD:. An estimate of vertical instrument velocity w is found from Ii
the observed acceleration and pressure. Derivation of w is
given In the Appendix. The corrected velocity w is then obtain-
ed from the observed velocity wo by

w=w 0 -wi0 1T
S . PRINTED OUTPUT: For each output segment, the following quantities are listed:

o Start and end times (RELSEC)
o Start and end pressure F
o a,0,X (see Appendix for definitions)

MACHINE: UNIVAC 1108

FILE LOCATIONS: Absolute element CODE331*FCHFILE1.VFIX1

Mapping element CODE331*FCHFILE1.MVFIX1

PROGRAM: TSERPLOT2

PURPOSE: To plot time series of profiler variables either versus cycle
number or relative time.

MACHINE: UNIVAC 1108

LANGUAGE: FORTRAN V

12
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AUTHOR: James J. Vega

I FILE LOCATIONS: Absolute, Relocatable, and Symbolic

INPUT: There are two input lines for each subplot:

Ii Line 1: IU, IABSIS, IP, YMAX, YSTP, YHIN, IDEC
Line 2: if IABSIS-O: NUMSEG, IBEGIN, CYCIN

1- if IABSIS-I: TSTART, TEND, IPTIMEI.
where

j IU - logical unit for input FEB file
IABSIS- 0 for cycle number plot

- 1 for time plot
IP - position of variable in FEB array
YHAX - expected max. of variable
YSTP - labling interval
Y14IN - expected min. of variable
IDEC - decimation ratio

NUfSEG- number of segments to plot
[BEGIN- first segment to plot
CYCIN - number of cycles per inch

TSTART- start time in seconds (relative)
TEND - stop time in seconds
IPTIME- location in FEB array of time

OUTPUT: File 25 - output intermediate plot file.

ADDITIONAL
INFORMATION: 1. The following data should succeed the last data line to

ensure proper termination of the program:

[1 900,0o,0090o°° o

2. This program is designed to use 34 inch ZETA plotting
paper. Because of this, the maximum number of variables per
plot is 5.

I PROGRAM: VF1X1-S

PURPOSE: To read a FEB file containing profiler data and create a new
FEB file which contains a corrected vertical velocity computed
from the pressure derivative.

MACHINE: UNIVAC 1108

AUTHOR: Fred Hamrick (April 82)

FILE LOCATIONS: Absolute element CODE331*FCHFILE1.VFIXI-S
Mapping element COE331*FCHFILE1.MVF1X1-S

1



Ii
INPUT: Line 1) IUNR,IUNW,NSEGNSSEG,NVAR,NUMV

IUNR - unit number for input FEB file
IUNW - unit number for output FEB file
NSEG - number of segments to read
NSSEG- start segment [1
NVAR - variable number for pressure
NUMV - variable number for vertical velocity

OUTPUT: The output FEB file has the same structure as the input file [
with two additional variables. The variable WI (instrument
velocity) is written as the last variable, and the corrected
velocity W=V-WI (where V-measured vertical velocity) is written [I
as the variable immediately before the measured vertical
velocity.

ADDITIONAL
INFORMATION: 1) Before executing this program, the input FEB file should be

interpolated with respect to time. (This time difference Is
set in the program as variable BELT.) The interpolation may
be performed by executing HTP*PROG.ZINTERP.

2) The instrument velocity is computed as

WI = RHOGI*DPDT
Where RHOG1 - .9955
and DPDT = - pressure derivative

is computed as: 1=+K
DPDT(J) - 3 z (i * Pj+)

K(K+]) (2K+I)*DELT 1=-K
Where Pj - pressure values [
and K is set to 8 in the program. .

(the first and last K values of DPDT are set to 0).

PROGRAM: UNORTHOG

PURPOSE: To convert from instrument orthogonal coordinates to instrument
acoustic axes coordinates. (Velocity only).

MACHINE: UNIVAC 1108

LANGUAGE: FORTRAN V

AUTHOR: Kim David Saunders

FILE LOCATIONS: Absolute, Reloctable and Symbolic
El ements- VEGA*LIB .UNORTHOG

INPUT: From terminal (unit 5) F
Line 1: NUIN, NSEG, NSSEG
Line 2: NUOUT 1]
NUIN - Input unit No.
NSEG - No. of Segments desired g
NSSEG- No. of first segment.
NUOUT- Output unit No.

14.. l
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APPENDIX C: COMPUTER LISTINGS

0o *FILE 4 TAPE ID V002's
to 'Profile -late logger-Part 2',ldk 2
to *LATEST MOO, 02 DC 198lsI645ZIKDS)'8
3# 'Added second iepth profile subroutine',1.4. 0 Added pressure Corection's
5. 'Changed profiler from umnit 8 to unit 5 8 now resn. for disk's

74 '0 a ra~y controls output 3ptions'I
81 M aI *nteing Hazeltine list option's

1go 9. ! (2 ontains 7245A time series plot otIonlg
10s (ZI bontains 7245A depth plot optio
Its 1 41 lists summaries of instrument motion statisties',

f~I 12! 51 produces a second depth profile on unit 703'a
j13: ' 62 produces a plot of one variable vs the othert

14s 'Optios 3 and 4 disable each other to prevent device conflict's
15,
16, 'Function keys*$
17s : f4- :11icit display options',
too * 40 n at / Itip date logging's
19& ' Fl Oenerate end of data file*,
20,
21, 'Flags',I.22s ' - if set, log to ma tapel if clear, don't's
?3s '1 - if set, close the daeta file$ If clear, co',tirnalggn'

24 5 - if the metrices in the DISPLAV routines iave been 'a~q:
25. - dimensioned, fig S Is net. 'fIi26s 6 - if set, the first pass through the TIMESERIESPLOT routine's
27 7 -first pass flag for INSTVEL41

28, 8 -if set, the 2 nd pass through the TIW4ESCRIESPLOT routine's
29.[311 dim VS[66,203.V[10,0,1O3,0S131,U(23,T$t60I
32, dim 8(3.31,Ft4,31.Dt1,E[6)
Z3# 'LOAD VELOCITY ORTHOGONALIZATIONHMATRIX'.

35. -.1074f1.,21;-.6844FC2,2J;-.01i4FC3,23i.7594&F(4.21
36s .6124*FC1,31,.84S4*F2,31:-.0714([3,31;.a309.FE4,31
378 trk Olldf 5,VIdJjldf 6,VSItrk 0
38: 04A;ant. 'rter the Cost No.',A11,11
39t.ent 'Enter the Latitude in decimal degrees*,ACB,11
40s ent 'Enter Lon itude-decimal de rees',AC7,13

42,
43, -340lIIh040C3q04*0(2II 44s on err 'ERRORHAI4DLER'
45s dew 'nb',520
46, buf *bZ*,38,1
47s btsf 'b0,38,1,tive 150001fxd 0
48s 'START''if fllldp 7I 40, buf 'bi'
50a cad S5, -*
51s tfr *nb','bl',39
52s lmp rd9(b")a3e
53V wait 200
54s buf 'bt'
Z5s cad 5 ,'*-'
53. tfr qubl,1021,36
57s -lmp rdsq'b2')-38
58s if flIv~nto 'next'
59s cadS It

G1. 'next',for 1,1 to 3SjrdbC'bl')-ZCIIjnext I
62s if Z1iI-79toli 6sprt "ER0 ';gts 'START'
63.
641 .1l 'BREAKOUT'



65o for 1I! to 661A11,13-A[I,21pnext 1

66a for 1-1 to 38;rdbC'b2")-Z1I~vnext I

69a ell 'BREAKOUT'
69c ell 'OPTIDNS'

70% ell 'DERIVEO

72o
73s If absfAL1S,1I-A[15,31)<1jqto 'START'
74s for 1-1 to 6A1I,li-A[I,33ynext I
75a sto 'START' [
76a
77s
78a 'BREAKOUT'.
79v 'Lecode byte string Z into prooer slots in A'.
80s 'PRESS iZ bitcg,ZIIOIT,-A(I,I-AI15,lI
Osi "PRESS CORR'..9989789716A[15,1I..30325283-ACIS,13
32o 'TEMP-S%(256Zt5IZ41)20004A[16,11
83a 'COHD',C256z171.Z[61)I10004An18.13
84t 'F-TEfP',256zC93-zrC1)/20004ACI7413
85s *SPECIAL FIX FOR GYRE CPL'ISE eHLY'.A117,11.ACIS,1
66o for 1-11 to 27 by 2;mhf((It*1i,-6)'shfCZEII,22*T(K3
q7t if bjt(03 ZII1)-1I-T[II1-T(Ii
,I next I
a 'VELOC *&for 1I1 tc 3;Ttll+2C-1)3.00639-AI22-1,l3,next I

-do -AC20,174A[20,1J
91: 'IAGNET'.for 1-1 to 3;TC17*2CI1i)3/1000*A121*I1,lnxt I w
92s, -AC22,1-4At22,1I
93s 'ACCEL '&for 1-1 to 3,T(23*2CI-1)1/1000.AC24*I,lJgnext I
94a -A(26,lI4At26,l1
95o 'TI4E'.a
96a shfCZ(3BI,4)-*TE11,Z[381-shf(Ttlj,-4)4.T[2i
97: shf(ZI371,4)4TC3),Z[371-uhf(T(31,-4).TC43 1
98, shfCZ[36J,4)-oT[53jZ[36J-.hfCTI5J,-4)4TI63
991 shf(ZC35I,4)4TC7IZC351-shf(Tt7i,-4)-.T[83
100o shf(ZC341,4)4TC93,ZE34I-uhfCTE9],-4).T[103 .

101i shf(Z(331,4)4T11111 Z(331-!hfCTEII,-4).TCI2I l
102s 10Tfl3#10T[2]-TE334Tf1
103: l0TC4I+TE5I4T[14]
104, IOTC61#TE7]-T1153
105a 10T[S].T[93.TC101/13.T[11I/100.TC 12II10004TtlGI

106t for 1-1 to 4,TrI+12I4AC1+.,11;next I
107s.e

10s'DERIVE'.

1.2s cll 'SIGMA-T'(ALI6,ibA[28,1i,AC3O,13)
1131 ell 'SND SPEED'
114: ell 'ANGLE'
115t ell 'TRANSFORMS'
1162 ell 'TRANSFORM 0'
117t cii 'GNAG CURRENT'
1181 ell 'GNAG ACCEL&
11S. ell 'GMAG NqAG' I

:I ell 'IHST VEL'
2 ii 'l BEST VEL'

?2r if abs(A[15,11-A(15,31)(1;ret
23. :11 'dE/dz'

124. 11i VEL SHEARS'
125t cll 'N AND RIV
!261 ret
12-S
128s 'SALINITY'. I
129v 'ARGUMENTS. -C51,-I1,33A11'
130t l.4503S/9.9e7?4p4
1l1 * 6. '6583SI173 2 .S-'p5p2 . 0 0 5293 63371.2 opS
132, 1.l1I09S951S1l2e-24op7,-7. 26691983149e-74pg
133. 1 .:;5S 6 S2 7 2 5-ll-op9
134: p3E(1-!.250-6UCP2- lS3*plp 4 )/42.90OSopl1
13. 1 .B09 36 a-Spl-5. 4945.-I Opit2*B. lB6e-15plt3p12
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136, pl2/Cl*.0367 96p2 *3 . 1B9e-4p2t2)*p13
137a p11/Cl*p13)-p14
138a 100 2 1S C 5. 6p1O;17pt0?2#p~pl0t3+p9ol0t4)CIEtntCS ))4p5Sgpl4/pl54*pl6
139a -. 0= 29.P56 p16-1 l8pl6t2-"- l869pl6t3-6p17
140, pl75.98624plSt4-1.3231:.p16t54fp1
141, Pl7.Pl6CP16-1)C.0442p2-.SlO 46p2t2-.0O4 pl6p2)4opl8
142, rat piS
143v
144s
145s 'SIGMA-Tn.I.146s 'ARGUNENTSa1-ACIS,11,2-AC28,IP.t
147s *VARIABLES DESTROYED I cENvi,i-j'
148# if not flglOsdim CIO,4,O,41ssfg 19
149s for 1-0 to 3
1509 for J-0 to 3'-S I 5 O1 IJ
!521 next J

15anext1
154, B.O0969062e-2-CrO.01:7.97018S44e-1'CI0;lI
&55s 1.31710842e-44*C(0,21l-6.11831499e-S-CI@,31
'56s 5.88194S3e-24*CC1,OJ;-3.25310441e-3-OCI1,11;2.9797153e-64PCC1,23
A57s -8.I!465413e-3-*C[2,O3l3.B9187483e-5.CI2,11
158Jz 4.7F,600414e-5CCG3,0I
I59: 0-p 3

160: for 1-0 to 3
1619 for J-0 to 3
i6Zs if I#J(4;p3*CEI,JlwcltI41p2l..4p3
163, next J
1641 next 1
165, rot
166.
167c '5140 SPEED's
166a 'SOUND SPEED FORMULA',
169. ACIG,I34#XsRC2B,lI-SjAII!,1]*D
170a 100(1449'4.6X-.055XX*.0O03Xt3+C1.39-.012XCS--35..017D).C
171, C.*A129,13
72, ret
73s

174s *TRAlSFORMStAC49,11op1
175s deg 1cos Cp1)4p2 p-91n Cp1)d4p3
176a 04X-*YI-177, for 1-1 to 3gAC1*21,1l12*X-*XgAtT*24,11t2.Y-*Y

179, next 1Y4

180s for 1-1 to 3,ACI*21,1JIX4*ECIIA[1'24,3/IY.#ECI31
lol next 1

18sfor 1-1 to 3j-E[I+313&BC3,I3;next I
183a for 1-1 to 3sCEIII-p3BC3,I3)fp2BC2,Jlnext I
184,:gCC21JIB2112131t>S11[ 185, 2S,13AE24,11-AC27,13AE23,114:1
198 -91 ,13 CA[25,13124,11-At27.11A[22,11)/plS08l,21
187a E11 ICA[253 1]AE23,11-A126,1]AC22,11)/pl*o9I1,31
188% rat

190s "TRANSFORM Q's
l tsI for J-1 to 31FF1,J]-*X
192a for lo1 to 3;AE!*18.lIFCI*1,JI+X4#X~next 1
193, X4*A(J#30,lIlnext J
194, rat
195a

136s "MCURRENT':GEMG COORD. FROM4 INSTRUMENT COORD.',

200, for J-1 to 3;sCI,J3AEJ#3@,l1.Y.Ygnext J

2012, next 1
203s ratI 204,
205, GN"AG ACCEL'.
106a "ACCELERATIONS, LESS 0, IN OEONAORETIC COORDIN4ATES*$
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!07.a for 1-1 to 31;O.X

208s for Jo1 to 3%9(!,JIA(J424,I1.K.Xjnext J

210. AE36,11*9.94A[36,11
211s ret
2121
213: OGMAG MAO', i
214s OM4GNET!'C FIELD IN GEOMAGNETIC COOPOINATES'B
2151 for 1-1 to 310-V
Z16. for J-1 to 35 BE1,J]A[J+21,I1.V-Ynext J

219:s ret
217:Y.CI3,Ji8z

220v 0ANGLE's
221a 'COMPUTATION OF ANGLE BET. G' AND Nfes
222. .(A 22,11t2 #A[ 23, 1 t2#A[ 24, 11 t2)4*H4A(0, 11
2231 AC22,1/H-Df1,A23,1I/1440123,A124,11/HN.O(31
224s TCAI25, 1112.At26,13t2.AI27,1It2)4G 0A[51, II
225s A(25,11/G-DE41 ;A26,11/G4oDCSI 1AE27.11/04*DC61
226. G-Sifar J-1 to 3jD(JID(J+3I+P*Dg9naxt j
e,2 7: x sn(S)-9;B9*Af49,II-A(91lI
228: rat
229.
236. 'INST VEL':
231s 'INSTRUMENT VELOCITf'.
232, A[2,l1-pl
233v (AE2,13-pl)86400+3600At3l 11-60AC4,114A(5,11I*p3
234: CA(2,21 -pl13S6400*36OOAC31 21*60Ar4,2' +AES,21-p2
235s if flg7sP3-p2-'AI55,I2
236, if A[ 55,11-0154A[55,11
237: if nat f19 7;54A155,1115fg 7
2381 100;A[1 I5,II-AtI5,27/A55lJ4At45.13
239s O-AE43,11-AC44,11
2401 ret
241s
L.42s 'BEST VEL':
243a 'CORRECTS OBSERVED VELOCITIES FOR INSTRUMqENT MOTIONO,
244s for 1-: to 31A(1l39,13-Atl*42,114AEI+45,lllnezt I
245s rat
246t
2471:'dp/dz's
243s VERTICAL DENSITY GRADIENT Cdp/dz)*s
249t ACI5,1I-A(I5, 13-AI56,1I
250, CA130,1 1-AI30,33)/AI56,114Af57,1 I
251s ret
252t
253s 'VEL SHEARS**
254: 'VERTICAL VELOCITY SHEARS 'o
255s for 1-46 to 4S3tCACI,11-A[1,37)/AES6,1I4Atl,12,13
2561 ret
!57s
259s 'N AND RI's
259# 'N AND RICHARDSON NUNER',
260. 9B0GA57,11/C1.A3,11/1000)4pt; if pl(Oj-pl-opl
?61. fp1-*A(62,13
262s AE58,I1t2+At59,l31249p2
263s if p2#0~ I /p24*A[BI,11
264: if p2 -O' 9994A161,1J
295. rat

2671 'DISPLAY' 1-
2681 ell 'HAZELTINE&
269# all 'TINESERIES'
270# all 'DEPTH'

272: ell IVIV21
273s oil ISTATS'
274s rat
275s
276. 'HAZELTINE'sif O9II<0gebSCI1)40OI11joi INAZINITIALIZE,
277s if 01130;srat



278v eli 'HAZWRITE'
279a rat
290v OHAzIHITIALI:Eg
281a if not fIS51dim L$139Issfg 5
2832s I -L$KlJ1.293a for 1-1 to VCOEl3,0 3 VSEVEO[I11,1,614LS[l,l*SCI-1),61lsnext I
294s wtb 3,27,26;wtb 3,27,17,0,3285a fat l,c90,zswrt 3,LSIlIret
286a "HAZRITE't
287: fat 1,f6.2,zgfmt 2,/1.288: wtb 3,27,17,0,5%wtb 3,27,26
2891 for 1-1 to V10I11,03jwrt 3.l,A(VID[11,1,13:next I
290& wart 3.2swtb 3,27,1.7,40,2
2 91& fat 3,f3.0,2z,f2.0,2z,f2.0,2x,f6.3j292% wrt Z!.3,A(2,13,AC3,1I,AE4,1I,At5,11
25.3t wtb 3,27,17.2,2
294: fat 4,*CAST 0 *,f4.O3wrt 3.4,A(1,11

*2951 wtb 3,27,17,2,11fmt S,*LATITUDE $,f6.3,0 LONGITUDE D,fS.3
296: wrt 3.5,AC6,13,AC7,111.297: rut
2983,
2991 ODPH'l O331(0s-O[3I-OI3I;04#OE4);c11 'DEPTI14IALIZE'
300t if OC332Ouret1.301v cll 'DEPTI4PLOT'
302: ret
303t 'DEPTHINITIALIZE~twtb 706,27,85
Z041 wrt 705,1IP,1000,1000,6000,6000;lpsc 705lpclr
305: fxd 0I306c csiz 3.5;9cl 0,IO,0,lO1plt 0,16,1lbl TS
307: csiz 2;scl 0,1,300,01xax Ogiux 3 03;yax 1,209yax 0,20,0,300,5
309: csiz 3,2,1,30spit -.l,170,111bl *Fressurelicsiz 3,2,1,0
309: for 1-1 to VIOE33,01V 3101 i.1CVSrVEOE3I ,I ,7,lI)-pl
3113 valCVS(VEOr3J,1J,l4,20I)4p2
312s ArI5,114RC03 ;AEVE[31,I3 ,1]-REII
313. 5-'p6jif ob9(p2-pl)<l031-pS
314: 14+p7tif nb9(p2-pl)>99,504p7;14p6Ii.315: csiz 2iscI pl,p2,0,101xax 10.I,p7,pl,p2,p6
316s csiz 3;sc1 0,80,0,1lplt Z30,10.1.!,ll1bl V*CV(0E311,1,SI

-- 3171 csiz 1.5
31a: next 1

520z 'DEPTIPLOTase 705
321: for 1-1 to E31331,03
322& vaICV*(VCOI311,7,l3I)4p1
323s %alCV*IVtOI3J,IJ,l4,2033- 2

1.3241 scl pl,p2,300,0,lim pl,p 2 !300 .O
'325a AEVCOC31,11,11-'p3;AE15,1I*p4
326: pit p3,p4,lsplt p3,p4,2
327: p34+REIIjp4-REOI
329: next I
529: Lim
330t rut
331t
332t "STAIS'rif 0C43-0;ret
333# if 014)(C;-0143-01411 10O31vel I STATSINITIALIZE&
334t ell 'STATSWEGS
335. rat
336s *STATSItITIALIZC~ewtb 706,17r85[337: wrt 706,T8
3381 for 1-1 to 7g0-SCIlinext I
339, fat 1,20s,*INSTRUMEHT ATTITUDE STATISTICS9,I
340: fat Z,5z,"PITCH%14z,8YAW9,13x,N1AG DIP4,13s,*PRESSUREO
M41 fat 3,1 Mean Std Dev mean Std Dev Mean Std Dev Mk&an,/

3421 wrt 706.11wrt 706.2,.. 1 708.3
343t rat
344v 'STATSXEQSSI141f13
345s 0Pitch~vdegjacsCSI3.32)-Xgcll 1SUPDATE1'C2,X)I346# 6Yew~vscsCBI , 1I)4NXcIl ISUPDATE1 (4,X)
347's 6MsgD~p6A(49,1JI4Ksell 'SUPDATEI'CB,X)
3480, *Press :AIS9,11.,*~l 'SUPDPTE1'CSM,X)
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34s if 8111-20ssl@ *SLIST U
M50 rat
351s OSLIST'.for 1-2 to B by 2igub OSUPDATE20
352. next I
353. fat 1,f7.2,tx~zjfmt 2,/
354s for 1-2 to 7;@swrt70.1,S1t13us 11rt7
354s for 1.2 to 7St ot ,I~~s ~r
356. rat
357s 'SUPDAICI'sSEplJ*p24Stpt~sSgpl*l34p2t24SCpl'lisret
358. *SUPDATE2'#SC I/l/11SI i~iCECI*11/S123-SI Itt)*S[I*llsret

ZS~sOTIMSERES'sf D23<61-012340(231401511oi ITIMESERIESIHITIALIZE'
361. if 0C2I-0!eet
362. all IT114ESERIESPLOTI
363v rat [
364v *TIMESERIESINITIALIZEsewtb 704,27,85
365s fxd Oscfg 9
366v ps: 703%pcir
367s wrt 703,*IP, 1000,1008,7500,10000*
366& csiz 2
389% sal 0,2800,01lsxex 0.18S.0,2 000,51yox 2000gxax 19yax 0
370s V(923,01-pl
371s for 11l to g1-1;xax I/Pl,lO0gnext 1

372s csiz 2,2,1. 0

374s 900ip1-p2
375s for 1-1 to pl0.lt 1,'IP',',',fz4.0,',',fz4.0,',',fz5.0,',',fzS.0
376s wrt 703.1,1000,1030*(i-1)p2,75O0,1000+Tp2
377s Csix P1,2.1/6.5,0
378s vaiCVSCV10(21,i1.7,I13)-#p3
379, vnICV~fVVI~f21,i2,14,20i))p4
360. scl C,2000,p3,p4;fxd 0;54p6oif ubsCp4-p3)(10s14p6
381v 14p7lif absCp4-p3)>50;2-pS;504p7
382. if 1mod2,yox O,p7.p3,p4 PS
363, if not Imod2gynx -80,p7,p3,p4,pG
384s next I
385. rat
386s 6TIMESERIESPLOT'spsc 703
387: if not flaB or fl19 ,to ITSlnext"
388 A[3.1I4QCE3ISA[4,1 ).QC4];AC5,114OC[51
389. AC2,13.oQLl3y3600A13,1I.60A[4,11.AC5,114QC23;ufI 8
390s wrt 703,'IP,1000,1000,7500,10000'1mcI 0,80,0,10
391: fxd Oscsiz 1.5
392. pit 10,10.3,11;l "Start Time 'Q~, '04, '05
393s pit 1O,10.5,11ibi 'Start Day ',QCII
394v ITSInext's
395s If filBgo ~et
396s dim 0713,AIZ,l-.4"QI13,;3600AE3,11.60ME4,13.ACS,1I.0C21

40:p8+360C0AC3,1 #60A[4,l1.AE5,1-QE234p9
42for 1-1 to pisfmt 1,'IP,,,fz4.0,''f40.,f5.,fz.

4031 wrt 703.1,1O0O,1000.CI-1)E2,7500,1OOO&ip2
404v voiCVO[VIO122,Il,7,131)-p
405s val(CVIVLO21,1,14,201)4p44
406. mci O.20 00 ,p3 ,p4 ,im 0,2000,p3,p4

407s ACVI0121,13,IFople
409, lpIt P9,piO,2 [
408. pIt p9,pIO,i
410. next I
411. Its
412s rot
413. *ERPORHANOLER'.if ern-4spet ITIM4EOUT ERROR*
414. Prt 'CRf4 o',Grn
415. ipt 'LIuel,eri
416s pit 'ROW',r..
417. time 0
418. *It 7
410. cll 5

20



42140 to *START'

422v 'OPTI0NS'sif A-0;rat
423& ant 'Enter 0i1% lay Title8,TS
4241 *VESYES'tent 'ENter Display Device Ho.I.Agif A-01rat
1251 if 0)9 or A<OgIaP -11.426. ant 'Enter displmy option no.6,0CA3lit ocal>O,-GIAI4oIAI
427: at '*Do you want aore?7,QSjIf caCIY1)-Yga'ESYES*
428: f cpCQS1,1l)#*Y' and cepCO$l,1WHID'M'jp -i
429# *.Agrat
430e
431. *SIGTEST~gfmt 1,3f10.5
432s ent *enter T*'Tsent 'enter S6,S
4331 ell 'SlG4M-T'CT,S,Q)
434s wrt 3.1,TS,0Ii435: vto 1316TEST'
436, TSTST',cll 'TI1MESERIESPLOT'
437v sip
438a 'DEPTN2'sIf O(5l<0r-O(5340[53;040t21sc11 'DEPTHIMITIALIZE2'
439z If 015l-Osrat
440. ell 'DEPT14PLUT21
441. ret
442s 'DEPTHl14ITIALlZE2*swtb 704,27,85
443s wrt 703,'IP,1000,1000,6000,6000';psc 7031pclrI.444a fid 0
445t esiz 3.519cl 0,10,0,10%plt 0,16,1%161 TS
446s csiz 2;scl 0,1,309,01xaz Ojiax 3001yax 1,201yax 0,20,0,300.5
447& csiz 3,2,1,90lplt -.1.170,1;l61 'Pressure'scsiz 3,2,1,0

j448t for 1-1 to VCO[52,0l
449a valCV*[V[0C51,ll,7,13)-pl
450s vaICVSCVCOC5I,l3,14,20l)4p2
451& ACIS,1]4RI01bAEVCOC5I ,Il,11-'CI

453& 1-'p7lif ab (p2-pl))399504p7114p6

454.~ui 2;sl p,p2,O,101xax 10+1,p7,pl~p2,pS455. csiz 319nl 0,0,10Oplt 30,10.1*L1, bI VSEVEO[5I,11,1.61l
456a esiz 1.5
457s next I
458& ret
459# 'DEPTHPLOT2*spse 703
4160a for 1-1 to VCOE5I,OJ
461% valCV$EV[Oi5l,11,7,131)-pl
462: vai(V$EVKO[53,I3,14,203)4p2
463a scl pp,300,0%lim pl,p 2 ,3 00 ,0
464t ALVI EO[5,1,1?--p35AC15,13*p4
465. p"Rt p3p411plt p3 ,p4,2

466: p3-R I Ip4-PLO]
467a next I
468t lie
469, ret
470t 'VIV21tif OCSl<0q-O[6l40t6lvcl11 VV2II
471s if Ct61*0;ret

472. ll 'VV2PLOTOII473, ret
474t "VIV2IHIT~sent 'Enter the plot unit*,Z
475& if ':-70Z,005112l
476s if i-705.0-0141-O[31
477, wtb Z*1,27,85
478. fxd 0:psc Z
479: pair
480. rt Z,'JP,1000,1000,6000,6000'
481. ant 'Variable number 10,U111
482, ant 'Variable number 20,UC21

3'483t csiz 2
484: val(V$EUtll 7,13134p1;v:l(V$(I~ii1:14,Zal)4p2

46: IcI p1,p2,p3,p4 j54prBjif abs~p2-pl)(lS;I4p6
487. 4p7jif eb9(p2-pl)>99j5O4p 7 jl4p
436. xa: p3,p7,pl~p2,p6sxax p4
48991 5.p~jif ebgu -J)1Ol4pF
490, 1-p7,if ab9(p4-p3)>99j50-#p7j14p6
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491: wax pi,p7,p3:p4:pG, yax P2
492s csiz 31sci s 0,8, plt 30,ll.l,1libi VSEU[1I,1,63 i
493s cmiz 3.5smcl 0.10O,4Ospit O,15,1,ibI TS
494: sci O,1O,O,SOcsiz 3,2,1,90,plt -1,30,i;lbl V$(UC21,1,61
495s calz ,lim
4961 ret
497s *VIV2PLDT'spmc Z
438: vaiCV~tU[1I ,7,13))-plivel(VSEUEI1I14 201)-p2
499a val(V$CU(2),7,131)-p~lsva1(VS(UE21,14,2O1)4p4
5001 aci pl,p2,p3,p4-Iim pl,p 2 ,p3,p4

502a pit p5,p6,1;plt p5,p6,2giim
5031 rot
m974L 7

VAP;ABLES IN DISPLAY OPTIONS

O3PTION P 1 OPTJH 5
I DAY I PRESS
2 tIP 2 ul-OCc
3 MIN 3 U2-GC
4 SEC 4 U3-GC
5 CAST 5 AbSG-O
6 LAT 6 N
7 LONG 7 RI

a T-SLOW
9 SAL

OPTION 1 2
1 PRESS
2 UI-OC OPTION v 6
3 U2-GC 1 T-SLOW
4 U3-GC 2 SAL
5 U&3-Gc 3 SIG?4AT
6 ABSG-O
7 ABSH-O
8 r4AGDIP OPTION U 7

1 G1-IC
2 G2-IC

OPTION P 3 3 63-IC
1 i-SLOW 4 Hi-IC
2 PRESS 5 lJ2-IC
3 A1-GC 6 H3-IC
4 A2-GC
5 A3-GC
6 vi-GC OPTION a
7 H2-GC I Uli-GC
8 H3-3( 2 L'- G

OPTICH 4
1 PRES3
2 Ui-IC
3 U2-IC
4 U3-IC
5 O1-APj
6 G2-AP
7 Q3-AP
9 THETA

a PHI
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IiA*LIBIIJTRNCIE
3 C***7 PRCGRAM : TRANSCRIBE *4

Is C,** PUPPO.SC-4-I-RANSL-XA4F4-- DATAILE TMJO-N6INCE9R4-W4 IS
5 ** LEAVING VELOCITY DATA IN NON-ORTHOGONAL
6- -C*** .NS-TRUMEf4T-COOkD-INATES_.
7 C* *14

8---- C***A UTHOP--:-JJ ,VEGA -COMPUTE R.SC IENC ES-CORP---OR otAV~~*
9 C**K.D. SAUtLDERS 9 NORDA tSECONDARY - REQUIRED IN *

D~~~f OR 9 0 cP 10nh CODErr VE669 CQCONA4-*LE-T---- -4*-
11 C*** DOCUflENTATION~l

* -12-.C.--- -________________________

13 C*** DATE IOF LATE&T REVISION) : 15 MARCH 1932 41

is C*** INPUT :FILE TYPE Of DATA/COMMENTS 41
61NOUT ROh -CA24.SA-T-RP-1NAL

17 Co** 11F USrb FPom A TERMINAL, THE PROGRAM **
-18-----c*** -SUPPL4ES-SOLICITA-TION PROM4PTS-)-----
19 C*** 10 DATA TAPE IN HP 9825A / NORDA FOPmAT *

* 20- C**- 4--T-&---APE SHOULD.-BEl COPIED-FROM THEi-***-
21 C*** 600 BPI, RAW TAPE To A HIGHERl DENSITY *

>2 C* ARE EOR IWO RfAON F IR.SX-,--T*E------
23 C*** PROGRAM WILL RUN FASTER At4D, sECCND, 4*
24-- C** Y,,AImLL-OT GELANila-FAr ClNTS-

26----C* *-.--- -PROPE-R--NCTHOD---O--COP YINS-4-S--USE- ------ *

27 C*** BICOPY,MN INPUT,1O .) 14

29 C*14* OUTPUT

31 C*** 20 FEB FILE CONTAIN146 PROFILER DATA.-14
- ~32-----C*~* t-TWIS-4rILF.- MUST -%E--ASSIGNED-PRIOR -TO.....*

33 C*** EXECUTING THE PROGRAM.) *4v 1__4 C i*.4..
35 C********4* 1*41**

* ~36----- C*** ********S$*h**********1******
37 C

V ~3B--- C . . __-___________ __ __r -39 C MAIN CALLING ROUTINE FOR TRANSCRIBE ROUTINEIr
411 C THIS PROGRAM READS DATA FROM HAG~ TAPE,
42 - -C- DECODES- IT, ANC-STOPES-IT-IN-.FEB FILESS

r - 43 C

14S C ARRAY LIST

I- 47 C READ FROM TIE
143 - C -.-- n S THE- ARRAY CONTAINING
19 C THE BYTES OF THE DATA
SO C -_ - -.. STRING TO LIE' DEOCED.--151 C VAR IS THE ARRAY C04TAlIN14

__S2 C. IMFDELC BED VAgLAB.E-Ls._rj
S3 C A DATA STRING.
514 C _--.VW-_4S TIIC FEB FILE OATAA.RRAV
S5 C ADOC6. IS THt FEB FILE ALPHA-
56 - C _ hUMER1C.M4EADCR ARRAX._..

-1-- 6 F DOC W '-4"E-+feB-f-E-L-O:f NG 0
so C P0I4T HEADER ARRAY.

60 c HEADER ARRAY.

62 C SEE NAVO TCH NOTE OTHE FAST AND
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43-C-----ASEBASY t-R-4F---FIt;E BY
ms C Z.Re HALLOCK FOR MORE ON FES

66 C
-6! C CONONE itm 7-AhT j
68 C

70 CONMONINOATAIVWIIS.530) T!
--71I CO" ##4t0OC F/ OC_44j i L

72 COMNON/IWDOCI/IDOCII(2O)

74 C

78 C 7
-49 PA. lFmjhwNwNW-~6. 029(
so DATA IIpWII),1=1,15)/'PRESS,5~TE~p',co4D.'FTENP.,

-*1-_ It 3'LO.Ut § OI29rV C2 MSIV ACCLX-0-y
82 S 'ACCL12','ACCLI3','TIM'E','RELSEC'/

84 C
A. r. OAn ir A.R AV~.

86 WRITE(6,5OO
_47 - _ _SEA"-S-,I01._(ADO-Cit IJ4,Il, 7

as PEAD (5,101 (ArDOckiII,1Z13,19)

90 C
91 C RE A n ZOLOC-ARRA
9? WRITE(6,5.001

94 C

96 WRITE6,50021

96 WRITEI6t5OO33
-99 - MAI--~t.c) IFDOCa8~lIqlI4.49j

101 -- kEADI4S,40) irD0Ch(t-1 1.121-.Z!)
102 LPITE(6*r50051

-1R EAD l~v4GJ 15OpC'" ?llit Zy

104 C
105 C -. READ FILE NAME, SEGMENT -.*ME,_JISG".EVF1
106 LRITL(6,S061
107 15*50EA14"F
108 WRITEtb*SC07)

III PEADi -IS,'W) _MSGW
112 C
113 C

115 40 FORMAT 1)

117 C
AnfC-i..lj 7 - TNfl .

119 SDOCV(381= COORO'
-- 120--- - ADOLM3-9 :'

121 C CALL SUPROUTINE TRANSC
-122-- -CALL-TRA44C -

125 5000 FORMAI L#4TER 3 LINES Of ALPHAMERIC DOCU~rkWAToNot
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126- SG04-FRATt-ENTER-AINCGERS-CKS-NOS-T u ft -NO I o-
127 1 *ABSOLUTE NO. OF 1ST sEt3.,INPUT TAPE Mnf.,YEAR OF CASI)

_1a__- - 00 -Sn2---F oqmA4A--- ETER- o *-/T I'-P. - - - ___

7-129 1 1 SAMPLE INTERVAL (SEC), ZEPO, START!"S tAT;TUOE (DEC. DfG.~jj

131 3 * ENDIN6 LATITUDE, MNING LCNGITUDE, ENDING T 1iv,'/

-132----4~ 1 AX pqU p-P ESSUPE-40ECIRARS W-'-
133 5003 FORM~AT( 9 ENTEP (FI : IiAGNFTIC VARIATION INO DIP9 0/

-. - - 13#--- - 1!---SHIP--SP(ED
135 500w FORMATE' LNTER DRY BULB TEMP., WET 8JL' TEe'P.,SURFACE TEMP.'

_1'36 P0om C'FT T~PR*-S UJr.__W&l S9.EE.-4K-ZSl1. MafC-"I REC*4lOWpI---f
137 2 ' IGNIFICANI C~AVE HEIGHT (FT? 'yjl

139 1 *ZERO, CAST END TIME:s DAY, HOUR, HIM* SEC/I

141i SOU? FORMAT(* ENTER NMEWi WHICH C04SISTS OF A 3 0131T CAST NO.,'
94 ALfl A I n7117 p2QFlT&~rf 'I

143 5008 FCPNAT(' ENTER THE MESSAGE, LEVEL G-9*//I

aPRT,S V.TRA:4SC

MASLIS(-1) I .RANSC
I SUBROUTINE TRANSC

-- --- 2-_. C
3 c THIs ROUTIE READS SINGLE DATA'BLOCKS FROM

4 C-A44-4AP-{-A~fi-4A--IsoRout*4*&S-40 FIND AND
S C DECorE EACH DATA STRING. AFTER 500 DATA_____________

-~,-------C---CC LMEN-- E- (iti"TE N
7 C

-- - -e----C --CON SONS- FOR -2 Nh T
9 C

it COMMnl4/W0ATA/YVW(1S51iI

13 COMMON/&,OOC/XDOCr-f2C)
-- ~-COM ON/ ibDOC-AJ-AO CI4-50-1

*11 i? MIqpCYN/EETA/MAt33)ORTH0G(43),ACCAL(3)

19 CATA ORTHOG(l,1),ORTIOG121)ORTHO6(3,lI,ORTOeA,13/
20 * 0 " -0 315s S8v .794 t
21 DATA 0RTHOG(1IlORTHOG(2,2),ORTH06(3,2),ORTHO9I~i,2)I

23 D)ATA ORTHOGII,3),ORTHiOG12,3),ORTHOG(3,3),OUTHOS(A,3)/

_25 C

27 DATA aLKSiZ/q9s/

-23 O_!--2-~"FL3~6.6A 6*0
29 DIMENSION VAR(17),RD(3?1

-30 --- -INTEGER-D8LKfso01
31 VOUbLE PRECISION OPTIPIEvRELDAY
32 ~ ~ ELV3tES~.1 33 ______________________

34ISIOY1 =
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39 wBAD:0

Sol NO DT 0 0
- 2 C-

-4 C -_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

10 i CONTINUE

C7 If (KFLG.EQ*Go Go To 30
9 C

S3 C REAO NExT INP4JT--RLOCK-
St 20 C C4TI NUE

S3 VP LK(I I = L
S4 1ie~-G CONTINUE-----

55 KFLG =0
56 .- CALL NTRA-tlO,2,S14.O3LK9LL-

Se If 1L.EO.-21 60 TO 22
59.-- I
60 KFL6=0

62 60 T0 30
6 3--- C
bq C **
65 C--.. IF--.ECE LAD."RIIR LRARTIAL 4sKLnL4J 0-EJ4A4 T-E--aUT IRE£
66 22 NFLG1l7

--67--rcu
68 IVRrTE f6,231

-69 -Z--3 ORMA I-1 (!-O C AQB ORL SP-CIF4 rwo SM- F.-.S..4KE- ,
T0 s ** PARTIAL SEGMENT biRITTEN *091
71- C-
72 C***
-73 r JjL~L-0 F To REA AlND nECOnr flhIn;ThINq

74 30 CONTINUE
75- --- ----- CAL L-OA -TST" X4L G 0BL6", "*s-IZIM4 a T ERD VAR -
76 C

7- -I--K FLGE -Ol-.- A NO., N FLO GNf,--- -60-T*.2 a
78 C

so C

82 C DECODED DATA To FEB DATA ARRAY

84 C CHECK FOR BAD CYCLE

66 C

as C CHECK IPAT THE PREsSuPE IS IN RANG.E

91 C

92 % VARII)%LT*-S) GO TO 999
93- C -~**__

95S -- C-. ----- CHECK THAT THE DATE-IS IN RA1GE-.--------

97 -
98 IF lVAqt41-GTS~rDOCW(3.)*OR.

100 C I
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10? C CHECK THAT THE TIPOE FIELDS APE EACH IN RA4 6E

1084 C 0T .. --

105 49. VAR (153 .CE,24*.00 Ilo -___-TO_999-
106 IF 4VARfib6).G(E.6r.-Cn I O TO 919
107 - -If (VAR (17) G~E*6v.lwo0 60-O og-s
108 If IJFINHST ll1 Go To 7S
109 . C_----------

I 1 C CO'PLTE PPTIMC FOR FIRST CYCLE or FIRST SErMENT ONLY.

112 IFIRST:O

113 C

114 ------- ----oC0WpvTE--*EL-stG-40R AL--c-CL £ v
117 PELDAY-VAR11)*VAR(51/2,*AR161llll2.30VARJ1/I6OC*

-120 ------O-T H{ 0*ALI-ZE-*LG--TI--VEG14R-10 --

121 C
-122 - 4 9 10--J1"3

123 x00 P1H 06 11 J)
-1-24 Do -3

125 5 XOVARI#44*RT06(jI.,Jl.XO

127 DO 60 1=1,3

129 LENUiTH =SORTWu1W)sq*Wl2)*UI2)*V(33*hi(31I
-1-30 U04CE1p 19991 'LN6TH

131 1999 FORMAT( ' LENi~aTH OF ABSOLUTE VELOCITY PRIOR TO TPANSfORN
- -132
_133 INRITE(8,29991 w(13,.d(Z),V(3)
-1 34-2~9-----ORqA- .L--~FO -J,- 3 j.~--

135 rO 150 1=1,13

137 150 VW( I,N2 )=VkRhI)
-138.-fML1,21OI#

139 VW( 15,N2)=RELSEC

141 ~ IF (N2*LT*500*ANDaNFLG.NE*I) GO TO 10

14l3 C

Ills C WRITE FEB SEGMENT

1F UEL (01 tIPI ______________C.______

150 40. 70=0 I :IOwel~

K ________152___ __________________________

153 roocwgu):=Fuocw(3(j).FO~C(37I2l.,WOCV(3I/1llO.

155 CALL zVR7T 12,,IF91I

156 -.--- -IE ISEG ...

15? IFINFLG .EQ* 11 RETURN
I5se ~ 5D
159 C

.160 r iar-al DATA Aggy _ __ _ __ _ __ _

161 C
16?2 -C 200
163 rO VID J=1,300
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16 .- 200 _- vwl1,j)DO 0- i
16S C
166 OTf-

16? CCOUNT AK() OMiIT PAD CYCLES.
The A O=NSAD. *BTO I---

169 ME-0101 =M0
170 C -~- _ _ _ _ _ _-

171 -*

112 C WRITr 1IkFORI'ATION CONCERNING THE BAD RECORO TO U41T 9

176 wR!TE't9,80001 N2,ISESNBDTOTVARI 1),YAP(14),VAP(15IVARI16I
177 --8000- --- FOflMA1-31S,4616-51
178 C *****
179 C---TEST FOR--END-F-CAST- -

ISO C
----- 1391"SiNLG *E L 1 A10,-I!FA to 01 GDT0-0

112 lFW'FLG.Eo.I -AND. '(rLG .EQ, 11 GOTO40
183 ---- IF--IIFLfNE &I11 60 -TO-1I0 __-________ ___

I14 C IF EfD OF CAST, RETURN TO CALLING ROUTINE
185 -C -- AND -7ERHlINA&tE--FEB -FILE~- -- _ ___

1aG C

Is$ RETURN
189 1020 --- bRI TE -6,13 21) L ---- .___-__

190 1021 FORMAT t' L=I,T3,0 IN DATABLOCK READ.')
191 - . -10--- -------END_____

&PRTOS V*DATASTRIIJG

SA LIII41 "4ATAS7-R1ND
I SUBROUTINE DATSTR (KFLGINPUF,XBUFSZNMBYTCRDVAR) .

3 C THIS5 ROUTINE SCAMS THE APRAY OBIK, BY BYTE, FOR
It C A VAL49 FRAME-O-NG WIijlEi. WHIEN ON& ---- UND.

s C EACH bYTE OF THE DATA STRING IS TPANSFEPED To
6 ---- C--A--sEPARATE- ELEMENT-0----ARRAY -4i)D-A'40-SUROUT-'4C
7 C DECODE IS CALLED To DECODE TIHE STRING.

9 DIMENSION irs12,,RO1371,,VARf17)

11 C
1? -C .*-----

13 1s CONTINUE

is C **
---- 16 C SCAN FOR~ F.~S

17 CALL MOVE fINBUF,NMBYTEqIFS(I),I,I)

19 IFtMBvTE .LE. s~s G0T030

21 KFL =

23 30FSFLOIOqeqIFSI1I)I

-24------F- If-S. NE-, 1S. AND .SE2-----YO+--
2S NPLUS =NMBYTF # 2&
26 -- CALL-NMOVE(INBUF,NPLUS,IF#i1-.l1,
27 132 = LD0,8,IFS(1)3
28--- Nil -I I - __ __ __ _ __ __ _ __ __ _ __ __ _

29 CALL MOVE(INBUF,NPLUSqIFS~iI1IJ
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31 FS3 = FLD(,5,IFS11)F ~3 __:---FZAFSZ_,hCEw-ZS5&-SOTO IS -

33 IFlFS3*NE.o313 WRITEf16,a7771 IrSI1I,FS3

3S IFIFS3 NEC. 31) 601015
36 ---- C -** -------

37 C
38 C

*39 C MOVE NEXT 37 BYTES TNTO RD ARRAY

41 C10 2nl 1=1,37
42 - --- CALL- OvE--IIINBUF.,NByTE,RDjI-jI3,,1
43 I;BYTrwPEYTE *1
164 20 ~--CON 7 1NUL----.--

47 IF fNI9YTE.GE.534) t(FLG:1
48- IFINUhYTEeGL.S301) N,4BYTE I_--

soCALL DECODE gRD,-VA)_--..
51 C *****

-52 - ___ _ __ _ _ __ _ __ _ _ __ _ __ _ _ __ _ __ _ _

*53 END

lpRTS VaDE CODE ----.---

Aft 18 11 ) DE COD ---
1 SUBROUTINE DECODE IRD9VAR)

3 C, THIS PROGRAht DECODES THE DATA *BFCKEN OUT
a C AS StSLUTED:Sp THE DECOOF VZRABES_

5 C ARE STORED IN ARRAY VAR.

7 PEAL RD(II,VA,~(1)

9 C
Ini r uruNTohRTf' SC*AD pflDl

31 C
*12COS.,,4-

13. --------- 5L 20,&,,X R ) D o,&R) (4

is C
26 Ca#TpIE c-CAjR psihNTI7Irc

17 C
-I& -- C PRE--SVR u

19 C

21 t

23 C*** PRESSURE CALIBRATION Of lo/sI , 109181 APPLIED 9

27 C

29 VAR(II) O.989789eVAR(11#*20!32S
8. 30 -- -J - (f LD-L7-,-.,RDt_(- EO* j -VA& £t4z-AIRg 1-

31 C

33 VAR I=)1(4) /20Pl
-3* ~ I r-1046 ~(JL4.4VA 8SJ1294aN2LRL _.

29



35 C
36- C -CONDUCT IVITY- ***-----.___ -___-

37 VAR 13 1=T161 ic0OO

39 C FAST TENP.

41 IF IFLO(S,1,RD(g)).EO.11 VARIe.1Z-yAR141

C

4S DO IV' Z=10,26,2

147 FLDI?2,S,TCI1-91)=)FLDIOj,8,RO(1*11I

48 10 IF (rLOI7,1,RO(I1.EO.1) TEI-91:-T(I-91. ---- I
19 C

so C COMPUTE VECTOR COMPONENTS -- - ------ . ---

52 -- C.--VELCC1TY-VLCTR---.-
53 C

-I3------C**--JOE NO.44-CAL49R A i-ID -4 AW EE4- @-LE)--T-O-4E-EL.--V--
5o C*** CONPONENTS IN INSTRUMENT COORDINaTES.**

-59 -- c*.1.
-60

62 C

64 VAR I61=-T(31*.0G6I039
65- ---- - -- VR?) jS *015
66 C

- : G7 C ttETC;ic VECiO
be VAR (P )=-T(7 1/1000
69 --- VAR*91491 /1ocG.

?o WAR t1C):T(I1I/1Coo*

72 C AccrLERATION VECTOP
I wiR4-HJ--_-414O4

-- 75 VAR I-1-3,-z~4-7)-/4CGG-
76 C

- ----7 ------- CORlp.T"AStT TI HE
78 C
7*0 1 li TAN Diu

SO VAR(1N)=100*FLD(C!,4,RO(3?)341O*fL0(R44,RO(3?IJ
- -81-- F-l44Gv-4.,ROL-41-

82 C
83.-__--C -- Nuft-
at# VAR (151 =10.FLD(N 4 9,RO 136) I.FLD1I lqRO 35) I I*

86 C MINUTE

__9___ __ ___ ___ __ ___ ___ I
92 9 FLDI4q,#qRDf32))/1Oco.

91#PET UPN

APR79S YdIOVE
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1 SUBROUTINE MOVE tfROMIF9YTETOIisvTCURYTESI
--2 C

3 C THIS ROUTINE MOVES BYTES FROMNAN INPUT ARRAY
4 c IRP m-. 10 AN Oplr RRA ?p- -, BX$3T[ 36

IS C THE BYTE NUNPER OF THE FIRST SYTE TO BE TRANSFERRED
,_4 -4---C -FRO-TE-.Z PUT- ARRA V-wI--T.By-4---TNE--T"-UN8E a-----

7 C OF TFE POSITION IN THE OUTPUT ARRAY WHICH WILL
-- 8 ~~ --- C--RL-C fIVE-TIC-RA NSEE RDE-.VU.---Nq I-TE S-.JE
9 C NUMBER OF SYTES TO BE TRANSFERED*

11 C1I4ENSION FR11 9~ 1MSI13 1M
-. 12-- rATA-IS.j/24,2Gvl2,I,03,2..-l6 wrof

13 DATA MASK/28043S4SS,-i67386bso,-IO400 ,-q28D,-15,
__4_ 6 2-41"e8,4716045Ic

*I S5 -255,41?9496729S/
___46 o 1989 umIlo*&irTs

1.17 C
1I * Co-* .- 6e--A4IT
19 C

....20.- Aa8.4NM-l IFB*YTE--
*21 IN= INB-11)*8 /36*1

'L-M-S-i10-L~.NI~)~ To10
23 1SI8l.~T~)g3

25 IKO=FLO(IIIS,8,FROflIIN,,

27 100 IN FO124FO(N 6FOf i FO(411

29 C

31 C

33 15S~iOO(NB-1991+1

V 35 INZ1I4B11.S,3641

37 INO:TN0.?**IZn~llS)
38 .- - -O41N):AD(t0INIM4AS(NEL1 -.

1~ 39 701141=Of#1TO(INI,INI
300 ra To e10

41 30 IO(IN)=AJD(TOtIN),MASKtS)l
42 .. T0(IIOR(TON)0qTINSO2,,INI.
43 TO(ZN.*=NDIT0iIN*13,M5ASKI103)

49 END

&A.L4B_14.3 CO4V3.$IO'
I C MAIN ROUTINE FOR CONVERSION PROGRAM,

3 C THIS PROGRAM CONVERT% THE VELOCITfY,

s C FRM NSRUN T OOA~ tiGEOMAGTI flCAOIN

7 C

31
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c CcoNmNs roR ?RE AD

11 CONNON/RL'ATA/01IISSOG)
_12-- CONON/R~oOG~FDOCRlq4p
13 CONIION/RDOCI/XDOCRIZO)

-- CORR*4".BOOCA/Ao.0cR4 50 1
i5 C

I? C
IS -C--ZI-TJAL 12"-ONT ROL--HEACTI
19 UATA LRNRiNFRN7RNAR/14.,5OO9q0,20,SO/

21 1MSGR~O

23 C

25 C
26 -------C---ONCNS-FOR-CO4VERSION
27 CONMON/BETA/ECNAr(3,3I,ORTNO6(4,3I,ACCAL(3I

-. 22 ro prEC!1X4A1lu~,-,1m
29 C

- 30 --- M-IL7-EOIy.RMGOAIAIUJARX ---

31 IDATA ORIH0G(1,1),0RTH0G(i,1I,0RT40S(311,ORIHOS14,1)I
.32? ---- a--
33 DATA ORTHOGI1,2),O~tTHOGI2,2),ORTHOG(3,2DORTHO(I.,2)I

35 !rATA ORTHO(,(113 ),ORTHOrG(z,31,0RT4051393,RTH2)a(1.,31/

37 C
36 -Z -- INT-TIAL17E- ACCELEROMETER CALT.SRATI04- COErFTCE,'47S-.
39 D)ATA ACAI)ACL2,CA11-.,0103100

43 10 CONITNUE

45 C

47IPR q51=*V'LO CO 1
- - IPR £6)=*VLOCG2'.--- .....

49 JPR 17 I= * VLO CG 3'

51 ZPR 19)=OPAG 62'
-52IP 3PI I JimtAGG1'

53 IPRIIII=ACCLGIO
Hf _._. IPRtI2)'CCLG'.__
55 IPR(l 1)'ACCLU30
56 c ._ _ __ - _ _

.--- - -0-AD4ODC--
so ADOCP37=* GEOMA*

- 59. AVOC(36I=_l-4_Coop'
60 AOOCP(3,)'00

62 NCYCLE=O

64 2n CONTINVE

66 ir INCYCLE.GT.NR) So To 100

-66 C

69 Sn 50 ---- C0NlNUE--_ _

70 C
71 -- C --CAL -CTR.O UJ.N.uO--I-

32 f



[.
72 CALL VCTCONL-.71
76 CI;78 IF IKICYCLE*LE.NRI 60 TO 20

_q A2 I __ __ __ __ _ __ __ __ _ __ __ __ _

an C
-61 -- -C--CE-CK---OR- END-OF-CAST--
62 IF ITYOCRII).NE.1) 60 TO 10
63 - __ - _ _ C __ __Ii - -- C

__25ruln

I. PRTS VCNVCO
3AeL IS I 1--COMVi"Z-TOR

1 SUBROUTINE VCTCON

3 C 'THIS SIJBPCITINE COmvERTS THE VELOCITY, ACCELERitTION,
C G?-AD -JAG' TIzc "Ec-xoaS sFrQ ItdisawlufltE Ca~oR0TNAr(

5 C INTO GEOMAGNETIC COOPDINATES.

9 - C---CONM@NS-FOR-CONVERSION-- - -- __________ -- ____

9 COMMON/BETA/aPmAT(3,3I ,ORTaOG(f,,31,ACCAL(!,

-- 13 C
- - -CON N44EYCLE-,-ACGI+ t 34viD3--*#-A31rhif-31- ____

I 1 ~ REAL W13),LENGTH

11~ ~ ~2 -j7 C***.*.. *... .. *is**a.

21 C

23 CALL TRNIITX

[ 2S C***
-26 .--- -C--

27 C DO COORDINATE CON:VERSIONS

[ ~29 tIO
.30 - -- _ _ _

31 NilI3:0

33 U(I )=U( 11.NT(I vj)*VRJ49CYCLE I
II 'fLLIJA±MT. 1 .L*R. s- .,C k'

35 30 HII)=HuI).8MAT(I,J*VRJ7,C*.CLEI
36 -- -RZ1&-%,200J1). 5 *,Up,13-.--

r37 23C1 I ORMAT19 V - AFTED :9,36,20.71138 ---.- LLLCW6TIFS0R (U A~eU1.al*(U2le ?UI3ieU33. -
39 WRITEls,101711 LENGTH

-A- imCM Ifsl .8a1  $A'!tsour' C xv?7 Ar~Ip TRAbitto~m -spo.-ss-h-
41 C
42 __- -- C-PUT.. XEM.-VALUS- IN TO -DA-TA-ASRA.
43 (VO 50 1:=It3

#6 . -- -VR 14 4,J4YC LE IZU(1)

I3



45 VR 11*1t3,NCYCLE I=A1II
hf. fl 1 IDIT7, dtyrE F1mI I

47 C

49 RET UPN

aPRIS Y.TRAKSFORMS

j A*L 19l (11TR ANSF-OFM
1 . SUBROUTINE TRN"TX

3 C THIS SUSROUTIhE CALIVRATES THE- ACCELER4TTOb4 VECTOR,
4 C, NORK 011S 11E-C&-AZ4&G-A~~CVCT~i
s C AND CREATES THE TRANSFORM MATRIX ISMATO.

9 C COMMONS FRCONVERSION

11 COMMON/OCF/FDOCO40)
*-12 ---. O1O/EkrAI43 3-,ORT4HO6 4-,3-t-,ACCAL (3) - -

13 C

17 C
-18. - C-- CAL IFRA-Tr-ACCEL-ERA+TIQN-VEGTOR---------
19 00 10 1:1,3

21 C,

23 C

25 XNA:V
_26- -NHfl

27 D0 20 I193
__ _______k_ IN-NF l+2,ayr v*7

29 20 XNH=XNH*VRII*7,NCYCLEI**Z

31 xNA=SQRT(xNA)
*-32--- XMHr-SR.TlXNH1_ _

33 C

35 ACC113:VRfI.1OqNCyCLEjXNA

37 C
38 .- C.- CALCULATE OIP-FROE'sAl-AD-"'9
39 SIND1P=G

41 40 SINDTP:511401P*ACCfti*XMAGfIJ
42 __I__AsXN=S1N(~fDlP.

43 COSD!P=COSI DIP)

45 C *.
__%b4 r!

4#7 c cRrATE TRANSFORM MATRIX
146 - o "' 1=1,3 ..

49 5o BRAT( I,1-ACC(1II

Sl 00 10 1=1,3
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53 Cj~ ~ ~~ 1 --Io -BR It Ze I $N~423*$2-BAT 3,13~.~..~-
* 5 IF *XTZ@LTt;) XT7:-XT2

S6 .... PKAJ(I1 s .= QRUXLTZI b

60 PHATI 1, 21=-BMAT I,I Is IACC (14'XNA6I3 I-ACC 31*XAG I I,./XT

62 C

636

a.66 END

aPRT,S V.MAPCOI6

.aA*L 184-14 .PRE UK;

3 C PURPOSE g TO 1. COMPUTE WI FROM'PRESSURE DERIVATIvEs. AND
4 C 7ATTENPT TO 91% 'EECTS OF ERA1%

5 C Is

.6 7 C*
? C,

9 C

- 11 COMMON /KSUFF/ KSEG,KNR,I(PEAL
12 -------- COMpqotS-TA/UNORTH(4, 3-9RTHO(.,319(31904-31--
13 C C0OMCNS FOR ZRE An

15 COMMON/kOATA/VRII5,5001
---- lb COO-N.LR0OC$/-Fgcq "-0-1

17 COMMON/RDOCI/IDOCR(201
le- -. M-~~OMO/RDOCA/AOCR(530)
19 C
20. -. CONNON/DIAGSs/WSCRMs6MN4NR ,NNNW-,MMZP,JNNF ,4NTN!A,! RST ,IVIT--.
21 C

22 C COHNONI EOR 7ZWITl
23 C

286 - CDRRMON/WHORJiLM.,J*,N8W ,UXWM FitU4UrWNZW,NAW4IwI() -___

25 COMMON WATAVW( 15,S001
26 f!....CKMON/WDOCFIFOOCwI'oO)
27 COMMON/ iOOC IVIDO CW ( 2031

29 C
30.
31 REAL VROY(5000)

r 33
-34 38. C 1rIA.Z 117E .a COH~ 0 qEJ1A._ ll

37 DATA LR,NftIFRNIR,NAR/15,500,qn,213,So/I. ~ ~36 .. ATA-.LWNMNFWNIWNAW/IS,SCO,86L,23,SO - ---

r 861
* 42 ..- .C INITIALIZE MATRLX FOR .COkVERSION.IIACK TO. 1IORTHOGONAL ACOUSTIC*
5- 863 C AXES COORDINATES.

1 35



1h7 s *53h,.0.Y6S,-.67'193,.6S760/
4*8 --v&~TA U40Ti(I,2,UNOTH(2.Z),UNORTH(3,23,UNORTN(e,23/
1*9 S .3S5CS,.66I62,.n1352q.63666/
50 - -- EATA UtORThta,3).UNORTH(2,33,UNRT4I3,3)UORT4,3)/.--
st I .2268,.U3l98,.?OQaml,.601851

51* C INITIALliE THlE ORTh"0ONALIZATION ? ATRIX

56 C-._ _

so s -ea55.-&8c3,1.58 9--79./
59-. ()A TA--OR-YH 0 (1I,2 1 , OR TH 0 (2-i 24 -,OR T HOG ~3 , 2 J4~-T4O4s 1 t fI--------
6'3 -*19?,-*684v*O1I,*759/
4- DATA ORTiO-C44.3lo4OaT-H4O42 SAR1giO&(!.I).OR-IOf,)

62 S*6129*8499,-*3719.809/
-63 1-- 4SO R: =

61

66 C* ENTER INPUT Ai40 OUTPUT FEB FILE INFO~tATTON

70 200 FCRMATI/o ENTER: P'UrI,NSr61,NSSEGI1
71 --- READ (5,3L- )-NUI4,NSEG-I 9 NSSEGI
72 300 FORMAT I

71* 400 FCRIIAT(o NU11l1 ='*,2,* NSESi,= 9,15,9 NSSECI s,= j
15 --- 0-FORMAT4"-UI141 -- 12 I- NsEG2- ---- "-S E&-
76 * MSbLI2 = ,r2)

78 c READ SPECIFICATION'S FOR OUTPUT FILE
-79
so WlRITE16,903
81 ------ 9O---FCRMAT-4-'- ENTER:- -NUOIJ-T-'-)-
82 READ(S,30O1 NUOUT
83 ----- WrITE(6,5999) NUOT--
84* 9999 FORNAT(f NUOUT= t2

-86

-87 C* - - 8 EGIN- MAI-NSE CTION-OF -- ROGRA-HERE----
* 8s C*

89 *-- - -W1-WLRULC E- TT LT E-IVQ-X1

92 NN 8 a HALF WIDTH OF DEPIVATIVE S'40O-
93 .-- h - 2-*NN. h -I ___ a SIT SIZE OF DATA WINDOW----
91* DELT: 0.0625 a1 NGMN~AL TIME DIFFEPENCE

-97 FACTOR-99,-5*-(fO'T -WtOMA lATION--A-Z-OL-pOC-~-
98 C 8 VPfDT f. WI CALCULATION*

99---------------. cALL - BU FF (91 93,NUIttlN X,NSS61 VRO T).---I---
Ice 3 IF(ICOCR(3j.EQ.IiDCCw(I3:1 a SET END OF CAST FLAG IF RE3.
101 - -C - --- -- _ _

103 4
IDS c*** s~.**..,*,..s . .. . ....... *S**.....

106 00 70CC IP:1 4 10
107 FO CCim IIJ)F-OOCREIP I - -
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* 12la Taco COTN EGNTE AI LOP

113 D 70003 I I , EG

13#1------- -- 4 VW(JJII -: 1 V.Jl P- - - -a ____

135 30004 C =N OwN l

* 117 ICYC = N11)SFR*

138 NPOINT TL-ZCC-E --N* 1) -IPTR.ICY.-- PO-_NO*OFDTA _CCLE

1210

1221

12S3 C** VA BEG14IN THE OAIUT PUT S7E

128 - C*s ass-*s*a.a. sa*ss*a .. a,.** S* 5*88*

125 C

117 DO 000 1 = 1 9NNSG
132 4118.-- = I 50
150 - - DDP0.MIVR41LPjVR,1.N3
151 2000 CONTINUE

15?---- - -I--.OF A CCLEDPDT .--.-. ______ -

1S,9 IF ____GT.____ __R=NN

15 C CRET~B

151 2000 COTIU

153 CW1,)=DD

156 C Oo50 TEST FOR GRS NQAIYO IADW TEPD VCT VL

1M C ~ 1.NFR VEOCTESCK TOANSFORMINGL ACOUSTTC 01o02s .

19 C 20 .2500 CIN Cl ND03BYJ65WI95-.ANI6 - - .615f1-.2 .RSE
1* 37,RTAsOMN 1E0 OD4LT OUVADW

162



172 2500 CONTI1NUE
-173 00-2600 U - 1
174 V =-UINORTH(1,K.-
ils 00 26o :~i - 1.3 L
176 V = V*w(JJI*UNORT$4(JJ*1IC1

-- 177 ------200-
178 QgK) =V

-- 179 ----- 2600- -CONTINUF
180 C

-481 a') 0 'l ~ P 000.S1*poz 63 c04WRBE#-&-S5r-ACOUSTTC-A-XI---
182 - 0431 Oa6rl2*OPOT* 0.227 9 CORRECT 3-RD ACOUSTIC AXIS
183 -- C- --- - ---

18'.
185----C---RE TRANSrORAC-O--Or-TOOAL-COORD INA TES - -- 0--

ISO 00 2610 iK: 1,3
--- 189. W- M(KK I-Z -OR TH 06 -KN-

190 DO 2611 L= 1,3
191 ----- W 4KIK-!- -I KI-.--4(LL J*ORTMO84LL .1,K4--
192 2611 CONTINUE

19'. 2610 CONTINUE
195 ---- S~--------NINUE- R-----E XL.-E- -- -1-5 -OOD -

196 I(IlCyC *GT, NN *OR. I .67. 11 CALL STEPXI;1,5291I
197 ------- CONINUE-J0C 11O~RA N
198 1001 CONTINUE all)o OF SEGME47 LOCP

~--1 99- TI F -EC.. N..rLlllCl L.IiCJL2.Zi--SE-4-LUfl-UsT-f-FL--ON -LAS.T-4..E.&
200 CALL zwRITINUOUT,ZF,C) & WRITE SEGMENT TO OtUTPLT FILE
201 - -1000 -CONT INUE------ 8 -END-OF---MAI-PROESSING LOOP
202 STOP
203 -1--- -COkT.INUE- a-r- RE-TURN--ON READ UNIT-----
204 C
205 I DOCW2 C -5-4I- a Sr T4--O-CA-FLVIAG-
206 CALL ZURIT(NUOUTsIF901 a WRITE LAST E'L3CI
207 - STO P--______-_____
2080 END

aPRT#S-V..ZemIIE

IDE'N1*fCHFILE1 4 1)I.VFIXI
C THIS PROGRAM COMPUTES THE PROFILER CORRECTED VERTICAL
C VELOCITY USING INTEGRATED ACCELERATIONS

3 C
4 C BEFORE EXECUTING, THE INPUT AND OUTPUT FEB rILES
s C MUST BE ASSIGNED TO SOME UNir NUMBERS

-6 C
7 C MAPPING ELEMENT: FCHFILE1.M4VFIXI
a C
9 DIMENSION AI',5),XI'1WI(SCO),AIJ1('.S),DV(500),DUTIMEI500I

10 COMMON /RHDR/LR,NP,NBR NMFJRNMFRtNFR ,NIRNAR 91PR 1201
11 COMMON /RDATAIVP(I00OO8
12 COMMON /RDOCF/FOOCRI'.01
13 COMMON /RDOCI/IDOCR(20) [
1'. COMMON IRDOCA/ADOCR(2OOJ
1s COMMON /DIAGSIMSGR,MSGw,NNNRNNNVNNIPNNFN4NIgNNAtIRSTIVST
16 COMMON /DATA 1A T INUMTNhUMP 9NU14V 1ST ART 9TLAS TAL AST*,PRESS I v I ft 9x
17 CCMMON ,DATA I/AIJ I qWSA VE qTSA VE,9ASA VE tim tro mr.x tsiAV91FRS ToNNA
is COMMON /OATA2/MCHG,DW,DwTImE ,IDw,F2,wPARNSSEG,.NDEXSIUNPTU~ihU

19 ~DATA LRNRNFRNlRNAR/Z,500,40,20,SOI1
20 DATA NW4R*NNNWNNIPNNFNNINNA/SDDC 500,20,'.OZO,200I

38 f



.22 SRAVO.9

RHOS 1=.9945

C SAPz "AxIMUM TINE ISCCONDSI BEFORE SYSTEM IS SOLVED
2" C AND CORRECTED VALUES ARE COMPUTED
is C GAPi: MAXIMUM TINE GAP #SECONDS$ BEFORE LINEAR

iL29 C INTERPOLATION FOR MISSING DATA IS PERFORMED

32 GAPI=Oe1
33 C
34 IFIRSTOD
35 C
36 VRITE46,11
3? 1 FCRMATf9 INPUT U~iT MUMMER, NUMBER or SEGMENTS, STARTING SEGMENT,
36 - IMESSASE LEVEL'.

39READIS,21IUNR,NSE6,NSSEG,NSGRLEL'

41 WRITE 06,31

43 RrAD(S,2IUNWd.mS6V

fi5 NINDEX=Of6 IBGN=wSSEG
47 DO 100 ISEG=INSES

483 CALL ZREAD(iUNRireNSSEGI
.9 iFtir.NE.O360 To09
so 50 ILAG=O

;I NNSSE6=NSSEG
C
C LOOP DETERMINES VARIABLE LOCATIONSI4 C

55 DO 5 J=1,LR
56 1FtIPRfJ).EO.VLOCI30lNuMv~j

irlIPR(JleEOe*ACCLI39)NUMA=JIi IFEIPRIJl.EO.'PRESS'INUMP=J
irtxpREJ,.EO.9RELSEC'jNUMT:J

60 5 CONTINUE
61 C
62 INDEX=NINOEX
63 8-- ISTART=INDEX.1
64 C

6S C CALL SLOROUTINE TO INITIALIZE STARTING VALUES FOR THE

6? C

C9 -

To 00 10 I:ISTARTtNR
?1 1NO:(1-11*LR
?2 TIMlDxrFVRfIND*NUMTl-TLAST
73 C[74 C IF TIME DIFFERENCE TOO LARGE, SOLVE TH[ SYSTEM'
75 C
76 IF4TImDIF.6GAPlSO TO 11
7? C
is7 INOEX=INDEX*l
79 ACC=VR IINO.NUMAJ *ACORR

"al -c IF DATA VALUES ARE MISSING, PERFORM INTERPOLATION

IFlTIMDIF.G.s6APSlCALL CORREC(INDMLAST9GAPS
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C
C IF NO DATA VALUES MISSING, PERFORM ACCELERATION

86 C INTEGRATION IFiI
87 C
as IFITINDIFLTeGAPiFi=FZi*VR iINDNUMA).ACOSR.ALASTi*TIMDIFI2,
49 It
90 C SAVE LAST VALUES FOR NEXT CYCLE
91 C
92 iLAST-VRjIND#NUNTj
93 ALAST-VRIND*NUNAI*ACORR
94 tA.AST:VR(ZNDNU"V)
9S PLASTVR(IND*NUMP)
96 C
97 C T2= TOTAL TIME
98 C W= MEASURED VELOCITY (CONVERTED TO METERS/SEC|
99 C OAR= AVERAGE VELOCITY (BASED ON PRESSURE CHANGE)
100 C
101 F2=TLAST-T1
102 U"GRAV*F2*VRIENDNUHVI/100
103 WBAR=O.
1O IFFZ.NE.O. IMAR-PRESSI-VR(INONUNPI)*RHOGI/F2
10S C
106 C SUN KEW VALUES TO ARRAYS IF NOT ALREADY DONE THROUGH
107 C THE CORREC SUBROUTINE3fl C

IFIT1IOIF.LT.GAP1)CALL ARRAYS
C

11 10 CONTINUE -

112 GO TO 90
123 C

' C PROGRAM CONTINUES HERE IF A TIME GAP Is DISCOVEREDc *

I1 NINDEX=INDEX
117 C
11i C TAKE CARE OF THE CASE WHERE A TIME GAP OCCURS BETWEEN SEGMENTS
119 C
120 ................IF INDEX* EO. a I NNSSEG-NNSSEG-"..
121 IF(INDEX.EQ.O)NINDEX=NR
122 C
123 C CALL SUBROUTINES TO SOLVE THE SYSTEM AND COMPUTE CORRECTIONS
124 C
12S CALL SOLVEIPLAST)
126 CALL UICOMP(ACORRNINDEXoNNSSEG,ISGNIFLAG,-APII
127 C
126 90 NSSE6 :NSSE6*
129 C
130 C IF SYSTEM HAS NOT BEEN SOLVED, RESET INDEX AN,' SET FLAG
131 C FOR VARIABLE INITIATION
132 C
133 IF(IFLAG.EO.O)NINDEX=O
134 IF(IFLAG*EOoO)IFIRST=:
135 C
136 C IF A COMPLETE SEGMENT HAS NOT BEEN READ, RETURN TO REAO
137 C WITHOUT INCREMENTING THE LOOP COUNTER
138 . C

139 IFIINDEX.LToNR)60 TO .
C
10O0 C ON TI NUE

143 C SOLVE SYSTEM AND COMPUTE CORRECTIONS AFTER LAST READ

144 C - F
14S NINDEXI NDEX
146 NNSSEGZNSSEB-1

40
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1.147 CALL. SOLVEIPLASTI
146 CALL VIC OMPI ACORR NI NOEx NNSSEB,IBGN JFLA6,96AP11j
149 6O TO 999
I50 99 wRITEIE.,71

151 7 FORNATI/,' READ XRROR' I
152 999 EN~D

CDEirm*rcHFlLE12 1.INJT/Y FIX!I.C THIS SUBROUTINE INITIATES DATA FOR THlE SE61NNINS OU' THE
C PROGRAM OR AFTER A TIME GAP HAS OCCUNRED

3 C1. SUBROUTINE INIT
5 07 DMENSION Al1,)' Il5O~,AIJig0,5IXl41,DWgSD01.oUTINEl50O1I
6- COMMON IRDATAIVRIICGOOI
7 COMMON ,RHORLR,NR,NBR,NMSR,I4NFR,NFIRIR,NAR,IPRI2OI

6 COMMON IDATA/A,T1,NUMT,NUMPNUNV,ISTART,TLASTALASTPRESSR,9VIFI ,x

9 COMMON /OATAU*ZIJ,USAVE,TSAVEASAVETI9DIFINDEXGRAVIFIRSTNUNA
10 COMMON /DATA2/gCHG,DV,OWTINE ,IDvF2,I9ARNSSEUINOEXStIUNRIUliMU
11 C
1? INDE-xS=INDEX'1

16 C T1,PRESS1: START TIME AND PRESSURE FOR INITIAL READ OR AFTER 3AP
1.

-,s TI=VR(IND#NUMT)

19 TLAS T~I1
20 PRESSI=VRI IND*NUNP)Ii21 F10.*

23 ALAS TT0.

25 TSAVE=TI
ASAVE=o.

r CJC LOOP ZEROES ARRAY VALUES
29 C
30 Do010 1=1,0
31 00 10 J=1,5Ii32 AIJII, Jl=O.
33 10 AlI,J)10.

314 RETURN[35 END
cor'i1FCHrILE141.CDRREC/VFtxl

C THIS SUBROUTINE INpERPOLATES ANC FILLS-.6APS FOR MISSING DATA
- CA3 SUBROUTINE COORECIINDWLAST96API

4 COMMON I RHDR/lRR,NUMR,NMBR, WNFR*NFR*MIR OMAR OIPRI 20
S COMMON /RDATAtvRlOOlO

6 ~COMMON fDA1AIA,T1,NuMlT,NtJMPNUNVISTARTTLASTALASTPRESSlI,lFlx

7 COMMON /DATA 1/A!J1,VSA VE,TSAVE,ASAVE .TImDrFImDEx 96PAVoIFTRSToNUMIA
a COMMON /DATA 2/ICHGO, IDpVTTJME v~IqF 29 WPAWNSSE@UINDCX SIUKR gIuWt
9 DIMENSION A10,5I,WIISDOIA1Jl10,S,XS3,DV5001,DUTINEISCOI

'I 11 - 0111VwtII0WuMqvi-WLAST
12 SLOP Er:DVITZ MOIF
13 C
14 C COMPUTE THE MAXIMUM NUMBER Of TINES TO LOOP IN ORDER TO DETERMINE THI

is C NUMBER of DATA POINTS MISSING IBASEO ON AR OPTIMUM
16 C TIME DIFFERENCE Of 0,062S SECONOSI

17 CIs3O-ITBAI*65*
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19CHMPTS~o T USRO

21 c LOOP DETERMINES TENMROfPOINTS MISSING
22 C
23 0O 10 I11,LOOP

24PISASTIMDIF/l-O.06253 -

2S XFIPTSLECNXPTSIUPTS:I
to CHKpTS=PTS

C DIVIDE THE TIME INCREMENT EQUALLY LtdD COMPUTE THE
29 C VELOCITY INCREASE PER INCREMENT
30 C
31 TIMOIF=TINDIFNPTS I
32 DV~zSLOPE*TriMDxr
33 C

34 C LOOP FINDS INTERPOLATED VALUES OF' Fit .u 2t AND SU1MS TO ARRAYS
35 C

DO 0 20 I=1,NPTS ..--

37 F 1F1.DuZ, 10.
36 Z UIL AS T4DW201 1/100
39 F2=F2*YIMDIF

40 CALL ARRAYS
41 20 CONTINUE

42 C --

43 C RESET TIME DIFFERENCE
44 C
4s TIMOIF:TIMDIF*NPTS
46 RETURN

47 END

Ioorvqj*FCHFrLEI(1SI.ARRAYS/VFIXI
C THIS SUBROUTINE COMPUTES VALUES IN THE 44ATRIX USED To
C SOLVE FOR ALPHA, BETA, GAMMA, AND LAkBDA

3 C
4 SUBROUTINiE ARRAYS
5 DIMENSION At,)W(O~AJ1#~AJf910IOI0Ts~S0
6 DIMENSION X441

7 COMMON IDATA/A,TI ,NUMTNUMPNUMIVISTAPTTLASTALASTPPESS~eIwrFZ,x
a CCMM1ON /DATA1/AIJ1,USAVETSAVEASAVETI"DIFINDEXGRAVIFIRSTNijMA
9 CCMMON /DATA2/*MCHG,DW.DVTIM4E,IDVF,ARNSSE6,INDEXSIUNRIU

4IIM
10 C
11 C ARRAY A142 STORES VALUES FOR THIS DATA POINT
12 C ARRAY Alit STORES VALUES FOR THE LAST DATA POINT
13 C

14 AIJ2Z3,11=FIeF1

176 AIJ2tl*1,RI/2

is AJ21leSI=FI*M
19 Alj2429tl=F1
20 A J2 (2 92 11e
21 A1J2t23z72 1
22 AW 2 94 3:D*S
23 Alj262,S)=M

2s AIJ23,IIZF2
A IJ2 (3 31=-F 2* F2
AIJ21341=r)2/2
AIj2(3g,51f2*v

30 A 1J21Rt4 :1 . - -

29 A1J242l3:
31 AIJ214931=-F2
32 A Ij2 (4 94 lo,

429



1.33 A .12 44 .5 l=WB AR,6GR AVOF2
34 C

35 C LOOP INTEGRATES £1.12 VALUES INTO ARRAY A, AND STORES
36 C £1.12 VALUES INTO ARRAY AI'111.37 -C
38 - D 10 1=14
39 DO 10 J1OS
40 All,13AII,J3.(AIJ1(I,J3*A1J261,JIISTINOIFI2I.1R Alit 1 ,J=A IJ2 (1,J)
42 t0 CONTINUE

43 AIR,51vzBAR*F2
449 RETURN
45 END

PRTS FCHFILEI.SOLVEIVrIx 1,.UICONqP/yYIX 19.V RIT[ ivrixi

cDE331.FCHFILE111I 3SOLVE/vFIx I
C THIS SUBROUTINE SOLVES THE MATRIX EQUAT I O AND OUTPUTS
C START TIMES AND END TIMES Foe TIME AND PRESSURE FOR

3 C THE PERIOD SINCE THE LAST TIME GAP* ALSO OUTPUT ARE
4 C ALPHA, BETA, 6AMMA, AND LAMBDA
S C

6 SUBROUTINE SOLVE4PLASTI
7 DIMENSION AA(9,S3,A(4951,X(qjWISW01AIJIfqSI
a COMMON /RHDR/LR,NRNBR,NNBR,NNFRNFRNIRNARIPRI20I
9 CCMMON /RDATA/VRIIGCOOI
10 CCH1MON /DATA/A,TI,NUMT,NUMP,NUMV,ISTARTgTLASTALASTPREss1,VI.U1.X
11 COMMON /DATA I/AIJ 1,W SAVE TSA VE,ASA VE TIMD IF, INDEX9GR AV #IFIRSTv NJMA
12 C-
13 WRITE(6,s1RT1,TLAST,PRESS1,PLAST
it 51 FORMAT*o START TIVE, END TIME 0,2F20.4,1,

IS ~ I START PRESSURE, END PRESSUREO,2F209/1
16 00 20 1=194

17 DO 20 J191.
is 20 AA £19J )=At I oil
19 XMAT=SIMUL(4. AAX .0,0,91
20 uRITE1691q)XMAT
21 14 FORMATI' XNAT ='9610-S)

I 22 VRITEfG,61X(1l,9X121#X(3l.X191
1.23 6 FOR1MATIO ALPHA =99610-5,3X,'BETA =',GIO.5,3Xq9GAmmA =09S1O.S,

24 13X99LAMODA =o,610.51
25 RETURN

DPr'11*fCHFILCE1 bI.Uicop/VFI-
* IC THIS SUBROUTINE COM4PUTES THE CORRECTIONS TO VELOCITY

3 SUBROUTINE w ICOMP 4ACORR, NTNOExNNSSEGISSNq& FLAG *GAP 11
4 DIMENSION A19,SI,XEI,WIISOOI,AIJJ195I,DV(SDOI,OVTIME(SoDI

S COMMON /RHDR/LR,NR,KBR tNMBR,ISMFR,NF* ,NIR 9,MAR tIP'. 01)
6 COMMON /R0ATA/VRI10OOI

7COMMON /DT/,INmU4VU4gSA~TA~A'~PES*IFo
*COMMON /DATA 1/AIJ 1,WSA yE ,TSAVE vASAVE ,TINDIft INDEX96' VTFITRSToWNIMA

*19COMMON /DATA 2/WCHSIDW9DW71HE row F2, WSAR qNSSES,9INDEX S IUMR, ItrWqW110 C
11 ISTART:INOExS
12 irusTio

r13 IENDN-NSSEB-ISGN#I
4 00 D 10 IMRITEZ1,IENO

16 C READ SEGMENTS BEGINNING VITH START SEGMENT OR THE -AST[17 C SEGMENT WHERE A TIME GAP OCCURRED
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13
*19 CALL ZREADIZuNR,IF,IDGNI

20
21 C SET LAST CYCLE To READ
22 C
23 INDEX 1:NR-1
24 lF(IRITE.EQ.IENDINDCX1:NINDEX-1
25 C

IND:I ISTART-I*LR I
CHSTIM=VR £IND*NUMT) -TSAVE

C
29 C COMPUTE INSTRUMENT VELOCITY lWI) FOR THE FIRST CYCLE
30 C IWI VALUES ARE COMPUTED BY EITHER INTEGRATION OF

31 C ACCELERATION OR BY CHANGE IN VELOCITY, DEPENDING
32 C ON THE TIME GAP)
33 C
34 IFEOH6TIH.GE.GAPI)WI(ISTART)=WSAVE.XI1I)*VR(IND.NUPNV)-WLASTS)I
35 1 1 CO-X 13) *CHGTI M

36 I~~Ff 01671H LTGAP1 )W ItISTART) =WSAVEOIX I I)*CASA VE+VRfIND*
37 # NUIA)42ACORI-2.IGRAV.X(3)))*CH6TIM/2
38 C
39 C FOR FIRST CYCLE, WI:BETA
40 C
41 IFlIFIRSTEQ&0)WI(ISTARTI:X(2)
42 C
43 C COMPUTE WI VALUES TO END OF SEGMENT OR TO LAST CYCLE READ
00 C
45 DO 30 I=ISTART,INDEXI
46 1N0(I1-11*LR
07 CHGTriMqVRlIND*LR4NUMT)-VR(IND4,NumTI
4 8 iV(cHGTrH.GEGAPlIwIII.1a~wI(I4XZJ.(VR(IND*LR*NUHV)-
09 S VRtIND4NUMVI/C3~-Xl3)*CHGTIM
so I7(CHGTIH.LT.GAP1,wrcx.13rwI(IX(t3*(VR(INO.NUMeD.

at VR(IND*LR4NUMA)*2*ACORR)-21*(GRAV*X(3)) )OCNGIIM12
30 CONTINUE

C
SO INDEx2=INDExl41
55 C
56 C CALL SUBROUTINE TOWRITE CORRECTEDVEOIYT UP FL
C7 C - .. -. -- - I VE OC T TO- -.. U .- LI

CALL WRITEIIFwLASTS,INDEX2J
C

6O C RESET VALUES FOR READING NEXT SEGMENT
61 C
62 IS6N-IBGN'1
63 -- IFIRST:1
64 ISTART1l
65 10 CONTINUE
66 C
67 C SET VALUES FOR RETURN TO MAIN PROGRAM
68 C
69 IF1IINDEX.NE.OINSSEG=NNSSEG-1
7o IFIINDEX .NE*OlISGN=IB6%-1
71 IFLAG~1
72 IUIRSTO0
73 If(INDEX.EQ.O)NImOEX=0
74 RETURN

75* END . -...

OUFZ11*FCHFILE1 I *WRITE/,FIX1 IC THIS SUBROUT INE WRITES CORRECTED VELOCI.TY VALUES TO A NEw FEB FILE
C INHE OUTPUT FILE CONTA INS 2 VARIABLES MO6RE THAN THE INPUT FIL!)

3 C0
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S C OMM ON / RHDR ILRNR *NO* t4,,R, NNFUNrR win "AftIPt 201

7 COMMON IROOCFJFDOCRI 10 1

a COMMON IROOCAI1OCRIZOO2

10 COMMON IWORILwtNWNBVNmeNBNMUV, NV,WNh,ZPU(00)

13 COMliON /oIAG5SI-6R,N4SSWNNNRNNtEWNNIPNtEF,NNINNA ,XRST,IWST
14 ~COMMON /DATAI/A yT INUMTNUiiP~lUV 9 1START, TLAST, ALAST, PRESSIMI.TIF1,X

is COMMON IDAIAI/AIJ1,USAVEgTSAVEASAVETIMOTF,INOEX,GRAV,IFIRST,NUNA
16 COMMON /OATA2/WCHG,DWOVTrME,iovF2,WBARNSSEG,INDES,IUNR,IIE,m
1? DIMENSION Ati.,5),V11500),AtiJl(,,51,0WOW 00WTIMCISD)
..1s C

19 ~ DO 10 I1,NNF
20 10 FDOCV(Il=FDOCR(IJ
21 00 20 I=1,NNI
22 20 IDOCW(I3:IoocRlI

23 3 00 30 I1,NNA
24 30 ADOCI I ADOCR (II

2S Nw:NR
NBU=NSR

a.6 NPFW=NMFR
29 NFII:NFR
30 NIM=NIR

31 A=A

33 NUmv1:NUIIV-1
31 C

35 C VARIABLES BEFORE VERTICAL VELOCITY ARE WRITTEN OUT THE SA14E
C6 C

37 DO 40 =Il,NUNVI

42 40VVIINO240=)VRIINOI4I~
43 C
44 C VARIABLE WV:V-WX IS WRITTEN OUT JUST BEFORE T~HE VERTICAL VELOCITY

o C VARIABLE VI IS WRITTEN OUT AT THE END OF THE INPUT VARIABLES

47 00 50 I=ISTARTINOEX2Ii 6 C ND1It-l)*LR-
49 IND2--(1-1 J$LW

so VUIjI9024LWJ=VZ(Ilsl0o.
50 s VWINv02.NUMyI:Vtg1N0Z.NUNV,-vII100

C VARIABLES FROM VERTICAL VELOCITY THROUGH THE LAST INPUT
S4 C VARIABLE ARE WRITTEN OUT SHIFTED OVER1 ONE LOCATION

55 C
5 6 "UMV 1NUNV*1
47- Lwl=LV-1

00 60 Jfl4UNVltLWI
IPVCJI=IPRtJ-11

60 00 60 r:1,NR

61 INDI=4I1I:1LR

[63 0V N2#=it N #-
64
65 1 Pv qNUMV1IV

66 IPV(LVIVZ

1 45



'7 C F
60 C SAVE VALUES FOR RETURN TO SUBROUTINE VICOMP
69 C
70 VSAVE=UIINRI
?I ID2 ( NR-1)*LR
72 TSAVE=VR (IND2*NUNTI
Ir3 ASAVE=VR (INO2+NUMAl
17 ¥LASTS-VRIIND2*NUPVI
7S C
16 C CALL ZURIT ONLY IF THE ENTIRE SEGMENT HAS BEEN COMPLETED

77 C
To IrFINDEX2.LT .NRIRETURN
19 CALL ZWRIT(IUNHIFO) 1
so RETURN
81 END .

PS FCHFILE.SMUL

ODF'1*FCHFIL15 I ,SIMUt
C FUNCTION SIMUL (NAXyEPSINDICNRCI :o
C SI

3 C WHEN INDIC IS NEGATIVE, SINUL CoMpUTES THE INVERSE OF THE S Sy SI
4 C N MATRIX A IN PLACE. WHEN INDIC IS ZERO, SjMUL COPUTFS THE Si
S C N SOLUTIONS X1I)...XiN) CORRESPONDING TO T14E SET OF LINEAR SI
6 C EQUATIONS WITH AUGMENTFD MATRIX OF COEFFICIENTS IN THE N BY SI
7 C N*I ARRAY A AND IN ADDITION COMPUTES THE I. ERSE OF THE SI
s C COEFFICIENT PATRIX IN PLACE AS ABOVE. IF INDIC IS POSITIV-, SI
9 C THE SET OF LINEAR EQUATIONS IS SOLVED RUT THE INVERSE TS NOT ST

10 C COMPUTED IN PLACE. THE GAUSS-JORDAN COMPLETE ELI1INATION MtH-ODS!
11 C IS E1PLOYED wITH THE MAXIMUM PIVOT STRATEGY. ROW AND COLUqN SI
12 C SUBSCRIPTS OF SUCCESSIVE PIVOT ELEMENTS ARE SAVED IN ODDER 11 St
13 C THE IROW AND JCOL ARRAYS RESPECTIVELY- K IS THE PIVOT COU4TERSI
14 C PIVOT THE ALGEPRAIC VALUE OF THE PIVOT ELEMERT, MAX SI
is C THE NUMBER OF COLUMNS IN A AND DETER THE DETERMINANT OF TH- SI
16 C COEFFICIENT MATRIX. THE SOLUTIONS ARE COMPUTED IN THE CN'l)T" S1
11 C COLUMN OF A AND THEN UNSCRAMRLED AND PUT IN PROPER OOrR I4 SI
1 C Xlljo.eXIN) USING THE PIVOT SUBSCRIPT INFORMATION AVAILABLE SI
19 C IN THE IROW AND JCOL ARRAYS. THE SIGN OF THE DETERMINANT IS SI
20 C ADJUSTED, IF NECESSARY* BY DETERMINING IF AN ODD OR EVEN N'JM.ERSI
21 C OF PAIRwISE INTERCHANGES IS REQUIRED TO PUT THE ELEMEtJTS Or THESI

.22 C JoRD ARRAY IN ASCENDING SEQUENCE wHERE JOROIIROwIjsI = JCCLI[5.SI
23 C IF THE INVERSE IS REDUIRED, IT IS UNSCRAMBLED IN PLACE USING SI
24 C YIIJ..ySNS AS TEMPORARY STORAGE. THE VALUE OF THE DETERMINANTS]
2S C IS RETURNED AS THE VALUE OF THE FUNCTION. SHOULD THE POTENTIALSI

C PIVOT OF LARGEST MAGNITUDE BE SMALLER IN AGNITUDE THAN EPS, SI
C THE MATRIX IS CONSIDERED TO BE SINGULAR AND A TRUE ZERO IS Si

As C RETURNED AS THE VALUE OF THE FUNCTION. SI
29 C
30 C NrERENCE9 CARNAHAN, LUTHER AND WILKES 119695
31 C APPLIED NUMERICAL METHODS. ILEy, NEW YORK.
32 C
33 C SI
36 FUNCTION SIMUL (NAXEPSINDZCNRCI
3S DIMENSION IROW£SOi, JCOLIS-O1, JORDSO|o 1ISO1, AINRCvNRCI, X411 Si
36 C SI
37 MAX : N * ST
38 IF I ImDIC.GE.O I MAX = N * 1 SI
39 C SI
60 C **o-.IS N LARGER THAN 50 .... ST
41 ir i N.LE.SO 1 GO TO S SI
62 URITEf 6 ,2001 . S
63 SIMUL 0. SI
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RETURN S

I46 C B.. EGIN ELJNINATION PROCEDURE .. SI
4? S DETER =1. $1
48 001 Is =1, N

so C SI
c1 C *.. SEARCH FOR THE PIVOT ELEMENT ... SI

PIVO T =O0 SR
00 11 1 =1, N S1so5 00 11 J = 1, N SR

55 C ..... SCAN IROW AND0 JCOL ARRAYS FOR INVALID PIVOT SUBSCRIPTS ,,,o.Sl
56 IF I KEQ.1 I GO TO 9V

Do a0 ISCAN =toKN1 53
D0 a JSCAN = it K141 SR
XF ( I.E Q.IROW(ISCAN) I so TO 11 SI

60 a IF I JEO.JCOL OSCAN I 1 GO TO 11 S
61 9 IF' I ABSIAIJll.LE. ASPIVOT). a so TO 11 Sl

62 C IO =.. AN1URE TA SECTDPVT SLAGRTA E ... SI
63 iFO4K = ABEIVOhTE 11 SR

66 C SI
67 c so.. INURAE THET SELTEDNN PVALU ISLAGR. 14.F! SI18 73F1 IRK ABIRIOTIY.P 1(3T 1 ST
69CIML =CO (. SR

75 DR EPVO SI
76 C Sl
77 C *.... NURDAE TE PIVTERIAN E LE ST

.79 DETE£RJ = DEYER ~ ,PIVOT SR
80 C Si

$I C ..e.. CARRY OUT EtIMINATION AND DEVELOP INVERSE ..... SI
82 AqIROWK,JCOLK) = ./PIVOT S

AIJCK =AfIJCOLKI SI
If I I.EQ.IROWK I G0 TO Ig SI

'6 AEI,.ICOLKI - AIJCK/PIyOT SI
87 00 17 1j 19 MAX SI
so .817 If I J.NE.JCOLK I A4liJ) AlX,.)) - AIJCK*AIIROWK,Jl ST
89 18 CONTINUE SI
90 C ST
91 C *.e.. ORDER SOLUTION VALUES (IF ANY) AND CREATE JORD ARRAY*.. SI
92 DO020 1 = It SIF93 IROMI =IROUII) SR
99 . JcOLI =JcOLm II)
95 4030 IlRowli = JCOLI SI

f96 20 If I IND1CsGE*O I XlJCOLIl AtIROmWINAX) ST
97 C ST
98 C ..... ADJUST SIGN OF' DETERMINANT ... SI

99IFINeEQ.15 60 TO 24
too INTCH Z 0 &1
1[ NIMIll= N - I
102 00 22 1: 1, NMI SI
103 In = I S
10 00 D 22 J IP19 N S
205 If I JORDIJ1.sc..)ORO(I11 60 TO 22 II
106 JTEMP JORO 641 SI
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107 ,JRD(J = JORDoII SI

t08 JCRDgIj : JTLMP SI
INTCH = INICH * I ST

22 CONTINUE SI

III IF I INTCH/2*2*NE.INTCH I DETER - DOTER ST

112 C SI
113 C so*** IF INDIC IS POSITIVE RETURN WIZT H RESULTS oooST

111 24 IF I INDICeLEoO I So To26 ... S
SIMUL = DETER SI
RETURN SI

SI
118 C **I * INoIC IS NEGATIVE OR ZERO UNSCRAMBLE THE INVERSE S?
119 C FIRST BY ROWS asse. - SI
120 26 DO 28 J = 1, N . SI
121 00 27 1 = it N SI
122 IROMI = IROW(I) S3
123 JCOLI = JCOL III .

i2 27 Y(JCOLII A(IROVIJJ 
SI

125 00 28 1 It N SI
126 28 AII.J. = y(I). S
127 C ... THEN BY COLUMNS e..s. SI
128 DC 30 I = 19N SI
129 00 29 J = 1, N SI
130 IROUJ = IROW(J) Si
131 JCOLJ = JCOL(JI SI
132 29 YIIROWJI A(IJCOLJI SI
133 DO 30 1 1, N SI
134 30 A(I#J3 = Y(J) SI
135 C Si
136 C ..... RETURN FOR INDIC NEGATIVE OR ZERO .... SI
137 SIMUL = DETER SI
138 RETURN SI
139 C SI

C *0,00 FORM4AT FOR OUTPUT STATEMENT 00.Si
200 FcRMATI WOHON TOO BIB ) S1

zq, C SI
143 END SI

PTR7S FCHFILEI.MVFIX1 *VFIXI-St.ENDS/VFIXI-St .PRESS/VFTX I -S

.23"Y'rCHFILE1(1 j*VFIXI-S
C THIS PROGRAM COMPUTES PROFILER CORRECTED VEk'.ICAL

k C VELOCITY BY USING THE PRESSURE DERTVATIVE
3 C
4 C BEFORE EXECUTING, THE INPUT DATA FEB FILE MUST SE A" IGNED
5 C TO S014E UNIT NUMBER, AND AN OUTPUT FILE ASSISNED. TIME
6 C INTERPOLATION OF THE INPUT FEB FILE SHOULD HAVE BEEN
7 C LOMPLETED IHTP.PROG.ZINTERP)
a C
9 C MAPPING ELEMENT: FCHFILEI .MVFIXI-S

10 C
11 DIMENSION WI (5001 ,P( 171
12 COMMON KSEGIENDKKN2,INDNVAR,NSEGNSSEGIUNRItION. ";UMV
13 COMMON IRHOR/LRNRNBRNMBRNMFRNFRNIRNA ,IPq ".U| I
14 COMMON /RDATA/vRI200001
is COMMON /RDOCFIF~oCRiSOI/RDOCI/IDOCRISOIRDOCAIADOCR(ZOO)
16 COMMON /0IAGS/MSGRNSGNNNRNNNVP,NNFNNI 9,'rqSTIWST
17 DATA NNNRtNNhWNNIPNNFNNI, NNA/5OO ,Sooo ,20 b 'JO/

is C 1
19 C SET INITIAL DATA IK: NU4BFR Of POINTS ON EACH SI . OF
20 C THE PRESSURE DATA POINT TO BE USED IN COMPU'" -iHE
21 C DERIVATIVEs DELT: TIME INTERVAL BETWEEN Pf. NTS)
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22 C
23 K:=8
29 K 1-K #1
25 K 2=2SK*1
2' DELTZ-062S
2 RHOB1=09955

1.28 COEFF3o/fK*(K*1)*2*K11*DELTl
29 MSGRO0
30 MS6W=0
31 C
32 WRITEI6921
33 2 FoRmATI' INPUT UNIT, OUTPUT UNIT, NUMPER SESMfl. So START sSEMENT,
39 s,1,9 PRESSURE VARIABLE NUMBER, VERTICAL VELOCITY VARIABLE kumMOC;
35 READ45 1 )TUN R, IUN,NSE ,NSSEG NVAR NUMV

*36 1 FORMAT()
37 - KrLAG=U
38 ISTART=K'1
39 CALL 7READjIUNRqIF,NSSE61
90 IEND=NR
41 00 30 KSCG=INsE6

* 92 -C-
93 C 7CR FIRST SEGMENT, CALL SUBROUTINE TO SET FIRST K DERIVATIVES TO ZERO.
99 C FOR LAST SEGMENT, CALL SUBROUTINE TO SET LAST X DERIVATIVES TO ZERO.
4S C
96 17(KSEG.EQ.liCALL ENDSIWI)
97 If(KSEGeNEallISTARTZ1
68 IFEKSEG.EQ.NSEG)CALL ENOSfIlI
99 C
so 0O 10 J=ISTARTIEND

*-E C CALL SUBROUTINE TO READ SPAN OF PRESSURE VALUES INTO ARRAY P
5. C

54 CALL PRESSIPvKFLAG)
ss KY LAG~l

56 SIJM:D.
57 C
i C COMPUTE PRESSURE DERIVATIVE
S'# C
60 DO 20 II:-K qK
61 20 SUM=SUM# II*P( KI.I
62 DOT=COEFF*SUpq
63 vI JIRHOG I #POT
69 C
45 10 CONTINUE
66 C
67 C CALL SUBROUTINE TO WRITE NEW FES FILE
68 C

69 IF IKSE5.EQ.NSES)B0 TO 25
70 NSSEG=NSSEG-1[71 CALL ZREAD(IUNR,17.NSSEGI
72 2S CALL WRITEtWIl
73 W RI TE16 p3 )NSSE 6
74 3 FORmATI' COMPLETED SEGMENT tooli&
75 lFlKSE6.EQoNS.E6lGO TO 30F I76 NSSEB:NSSEG4I
7? CALL ZREAOIIUNRIFqNSSEGI
To 30 CONTINUE
79 END

! 3 ? '4CHFILE1IZ I.EftS/VfIX1-S.
C THIS SUBROUTINE SETS THE FIRST K PRESSURE, DERIVATTIES TO ZERO FOR

2 C THE FIRST SEGMENT, AND THE LAST K [QUAIL TO ZERO FOR THE LAST
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3 C SEGMENT
4 C'
5 SUBROUTINE ENDS(u13

6DIMENSION WI (I1 I
7 COMIV0N KSEGIENO,K,K2,No,tVARNSEGNSSEG.IURIUN,NUNV
g COMMON /RN0R/LR,NR,NgR,F4HsR,NMFR,NrRNIR,NARIPq(2OI I
9 COMMON /ROATA/VRO200001

10 cCt.A0N IROFFDP 0/-C/()C.o/DCAAO~2O
11 COMMON /DIASGS/NSGRMSE i,NNNR NNNWNN IPNNF OUT NNA qIRST,IMST

13 1 STO P:NR I.
14 IIISTOP

16 C
I? c SET LAST CYCLE NUPBER FOR LAST SEGMENT
1s C
19 IFIKSEGoEOeNSEGIIEND=ISTOP-1
20 C
21 IFIKSESsEO.1 11=
22 IFIKSEG.EO.1 JIIT=K
23 DO 10 1=11,111

25 RETURN

E31-*FC HfIL E 1 11*PR IS StVrI X I-S
C 11HIS SUBROUTINE READS A SPAN Of PRESSURE INTO ARRAY P

a- C
3 SUBROUTINE PRESSIP,KFLA6I
4 DIMENSION P(13
5 -COMMON KSEG,IEND,K,N2,IND,NVAP,NSEGNSSEG,IUNR,IUNW,NUM4V
6 COMMON /RHIDRILR,tiQ,NsRNM4BRNMFR,NFR,NIR,NARIPNI20)
7 COMMON JRDATA/VR42100OI
a COMMON /ROOCF/FDOCRI505/RDOCI/10OCR( SO)IROOCA/IOOCRI2001

to COMO

*11 IFCKFLA6.Ea.11BO TO 11
12 C
13 C FOR FIRST CALL, RrAD IN 2*K-1 PRESSURE VALUES
14 C

IS Do to M=10N2
ifI INO=( -11.LR*N VAR
17 (M I =vR (I NDI

is to CONTINUE
19 RrTURN
20 C
21 C FOR CALLS OTHER THAN THE FIRST, SHIFT PRESSURE VALUES DOWN BY 04E
22 C
23 I K1=KZ-1

24 ~ 00 20 MF1,K1
25 70 P IN J:Pf(.11
2' C
2 IND=IND.LR
28 ICHKZLR*NR
29 C
30 - C If AT END OF SEGMENT, CALL SUBROUTINE TO READ IN NEXT SEGMENT

*31 C AND READ IN LAST PRESSURE VALUE IN SPAN
32 C
33 IFITISi.TICHNICALL NEXSES

*34 P IK2 IZVeIIND I

35 RETURNI
3? END

so f
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rqS rcmf ILE 1*NEXSG/VF X - -WI TE/vFIX -s, MvFI x1-S

* rE3Y'*FCHFILE113.NEXSE6lVF1X1-S -

C THIS SUBROUTINE READS THE NEXT SMSENT ANID RESETS THE INDEX
C

3 SUsROUTINE NEXsEG
#1 COMMON KSEG,' IEND),H.K 2,IND INVAR,NSEG,NSSE69IUN.,IUNW
5 COMMON /RHDR/LR,NR,NSR,NMPR,NMFR,NFR,NIR,NARIPRI2OI
6 COMMON /RDATA/VR(20000)
7 COMMON /RDOCF/FDOCR(S0I/RflOCI/JOOCR(5Oi/RDOCAIADOCR(20O1
s COMMON /DIAG5/MSGR,MS6W,NNNR,NNNM,N4ElP,NNF,NNINNAIRSTIVST
9 C

10 N SSE G=NS SEG*I
11 CALL ZREAD(IUNR,IF,NSSES)

*12 IND=NVAR
13 RETURN
14I END

E33 '*FCHFILE16 1 i.WR ITEI vFIX 1-S

C THIS SUBROUTINE WRITES THE NEW FlEB FILE
C (THE OUTPUT FILE CONTAINS 2 N4ORE VARIABLES THAN THE INPUT TILED

3 C
ft SUlBROUTINE WRITEEWIl
5 s DIMENSION W11)

6 COMMON KSEG,IENO,K,K2,IN,NVAR,NsEG,NssE6,IuNRIUWNUNV
7 COMMtON /RHDR/LR,NP,NBR,NNBR,NMFq,NFR,NIR,NARIPqI203
a COMMON /RDATA/VRI20COO)
9 COMMON IRDOCF/FDOCRtSOIROOCI/IOCRISO)IROOCA/AOOCRI2001

10 COMM"ON / DI A GS/M S GR,M S6W, 1N1NR 1NN ,1N4IP,4NNrF% NJ,N N A, IRS T IVS T
11 COCMON I4DOR/LW,NW,NBw ,NHBw,NMFv,NFV,NIW,NAW,IPd42Ol
12 COMMON- IWDATAIVW 4 20000)
13 COMMON /WDOCF/FDOCWISOD/WDOCI/IOOCWISOJ/WOOCAIADOCMgZOOI

C
is DO 10 I11NNF
16 10 FDOCW (1IFDOCR (11
17 DO 20 X1I,NNI
Is 20 1 DOCW 11)=IDOCR (I I
19 Do 30 I1I,NNA
20 30 ADOCW 41)=ADoCR (1)
21 NU=NR
22 NBw=NAVR
23 -NpBW=NMB R

24N HF N HF
25 Nfw=NrR
2' NIW=NIR
2 NAM=NAR
28 LW=LR42
29 C
30 C VARIABLES BEFORE VERTICAL VELOCITY ARE wRITTER OUT THE SAME
31 C NUV:JV-
32 uv=uq-
33 DO 4a J1,INUMV1

34 IpWIJI=IPR(Jl
3S DO 4D I=1,NR
36 INoI=(1-11*LR
37 1ND2=41-11D*sm1.33 40ftOD*)=RINI
39 C
4O C VARIABLE W=V-WI IS WRITTEN OUT JUST BEFORE THE VERTICAL VELOCITY.
41 C VARIABLE WI IS WRITTEN OUT AT THE END OF THE INPUT VARIABLES,
ft2 C
43 00 SO I=1,NR

44 ~ IN4D 1 -1 I*LN
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SI NO 2r(1-1 i*LV
46 ~VW( IN 02*LiW I= I) *I O

47 so V~IIN02?4$WV1=VRIIWDl.NUN14V)VIII)*OO

49 WNV1rNUNV41
so LVI=LV-1
53 C

E C VARIASLES FROM VERTICAL VELOCITY THROUGH THE LAST INPUT VARIA3L!
5 C ARE WRITTEN OUT SHIFTED OVER ONE LOCATIONEsq 00 60 MZNUNV19LWI

IS lpia(j1IPRqJ-l1
56 00 60 11.oNR
S7 IuOl:(I-1I.LR
s INO2=4111 LM

S% 60 V 1N92*.I3VRI INOI *J-1 I
60 C
61 IPwI NuNV)row a
62 IPMWI:MI=V
63 CALL ZWRIT1IUNU,3FU1
64 RETURN
65 E h3

ZA*L 1691~ * UtLORTH O-
I C

.2 - ~ ***~*****~***.******* ...
3 C PPOGRAM UNORTHOG

4 CP1 lpPOsr TrQ CrI.v~ftL-RROf-ILE i Flr; milk OflJHM06O4Ak
5 C INSTPUVEIT VELOCITIES TV FILES WITH THE
6 -*-C- -C IGINAL VELOCITIES-Z--ACOUSTIC--AXE-S COOPDS.------
7

9 C

It c COMMONS FOR ZFEAD
12 --- CDOflON/JlDRLRNAMUi .NMDR..NFO4FR,NZR,NAR;IPRIS - ---

13 cuIImON/FrA7A/VP£ 15,50(3

is C01fMONIRDOCI/IDOCpRI20
-46. m OAR'C.A C 0

17 C
li __--CfO/IA /4G, GW ~h-vNVN2 NFh lN IS S-

19 C
20 -- C-_INTTAL IZE-CONT ROL- HEADER ___________--

21 rATA LRN~rIA/Ic$029o
-29 trA7A jA.* I 4FtM1tA/&G,.,. .2 SO

23 C INITIAL17E vELOCITY ORTMflCOIALIZATION 14ATRTX
24 .- - OATA-OR THOS (L,14 .OR THOS 2.,14 O~RT HOG -..-.- p7O .1 _________ i
25 S .53'.,.D2%85,-.67%935.e576j/
26 .-.-- -CLTLOP.THOG41,2),ORTHO2,23,ORTHO4.3.24,ORTH0S4iI,23If
27 s *3ScS,.66I162v*01352,.6361;6/

.- 29- fpIrA ORZHpI0-&L4 jRTJ5OSL-r, ) OTOI lt!.Oftuaf111.1
20 S. ____ ____ ____ ____ _ __ ____ ____ ____ ____ _

30 .228,0316,70C8,bC8
31 P'S6R=1
32 r--- SGU1..- -_____

35

38 200. FORNAT1' ENTER& -WU~t.1 .SEra ,W5SC6l1'..-
39 RVAD45,3.C %UIN1,wSEG1,NSSES1
40 r .-.. Z- CRKAU4 I
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41 WrXTE(6,')3J) NUINl,NsrG1 ,NSSESI
42 %cO rCRIIATI' NUIN1 = ,12,9 IISEGI Z I,"~ AISSEGI = S 5

43 ?cc0 FCRmAT4' Nuiinl ='.12,' NSE2 = %IS,' ISSEC =99s

%6 -_ C._ READ-4MDLCiF ASZ OMS-fO R -OSJT*44--5Fll r

A? C
As WRITE16,g90) -

49 9L;.O FCRNAT49 !NjTEP*s NUCUT'I

so R1AOIS,3C-0) NUOUT *------.___-----

51 wr1Tt(6,ipQ99) NUOUT
52 9S"9 rCRMATI'- NUOUT-!!11#24.
53 C

55 Ce PECI!4 00AI1. tCTIOt. OF PROL-RA14 HERE
SA

-57--- C

59_-__-- Do I ~--LOQP--2-*sSt4--r %~
60 CALL ZREADEININI,iF,-LOOPS

62 C
63---C** .-... *** e.sss*.*s*, ..... *.* -

64 CO CONVERT VELOCITIES BACK TO OVIGINAL ACOLISTTC COORDS
65 ***4*********-* .****.**
66 C

6' st WKI =VRIMKa.,I)
69 r *--- I.L T @ -I"R ITE 4 & ?-Eko-l IK ,VI 19 ---.-

73 7001 rORMATI' K = ,139' W4K1 tsoI

71 ---- 2S00 -CON41NUE-

72 Do 2600 K = 1'!
---- W7 - C0TINGpi 1 'K

74 0O 2601 J= 1,3
75 - V-=-V+WIORTH0GIJ1.,Kl
76 2601 CONTIN~UE
77 -- * ,
78 C !F(IeLTe3S WRITE16,70021 IKV

s0 2600 CONTINUE
81l- 2000-----CO#9-INUE---
82 CALL ZWRIT(-NUOUTi,ai0

SPRT,S Y.PRErTX

[ £A*LZ844*S4RPLO"~
1 C PROSPAM TSERPLOT?

-2[ 3 C -JIM VE GA C SC SEPT. 1981.

5 C THIS PROGRAM PRODUCES PLOTS or ANY FEB VARIARLE
-6--- -- C-VS-E-ITHE P-T-If0E-O--CLE tUMBFP,

7 C

9 C THIS PR06RAIO IS EXECUTED BY THE FOLLOWING:

11 C - XQT VEGA*LIB.TSERPLOT2

13 C FOLLOWED BY Two DATA CAPDS FOR EACH SUBPLOT*

13 53



..... C 'AT-A-1-C#NTA l [S
15 C

17 C
Is ---- C WHE- _

19 C IU - LOGICAL UNIT NUM3ER OF INPUT FILE.
.20 A..... ------ ASS-IS----POI IT R-ETERMIIING- A BSC -SSA--'LUcS
21 C 0 - CYCLE NUMBER
77 r I - are £ATTvr-TIRE ff I ?.-CONnlJ [
23 C IP - POSITION OF ORDINATE VARIABLE IN FEB_- 2q ....... _C DATA ..~YV.--._2 C YiAX' - MAXIMUM EXPECTED VALUE OF ORDINATE VARIABLE"

26 -- -- T -ORD INATE LLAbELINS_,T[-!VA - -.
27 C yP-IN' - MINIMUM EXPECTED VALUE OF ORDINATE VARIABLE

_e28 f, 'i.ALU---O.OROINAZ. .TAlCRT-6- L
29 C IrVEC - DECIMATION
30 .C.._
31 C - THESE VARIABLES ARE FLOATING POINT RATHER THAN INTEGER

32 .... C - - -....................
33 C **, FOR A PLOT AGAINST CYCLE NUMBER IIABSIS:O) *.

35 C
36 C NIIMSEGI B GIN,,CYC IN----
37 C
39 C MHEFE: ......

39 C NLUMSEG - NUMbER OF SECMENTS TO RE PLOTTED
_ --. F--60G CE T.EU-T4 E P4E TT
41 C CYCIN - NUMbER OF CYCLES PER INCH OF PLOT
42 C .. .. .... ........... ..- -.

43 C NUMIEG AND IBEGIK ARE INTEGERSCYCIN IS FLOATING POINT
li tC .. . .. . . . . ... . . ... . ... . . . .. .. . .. . . . . .....-.-- - - -

4s C ,,, FOR A PLOT AGAINST RELATIVE TTE (IABSIS:1J *,
-__llr .... _".___ jIA_.CARDn _7 COnI lT'$•

47 C
4S C. ISTEC IsND$ECIPTImE -....

49 C
so C WHEt.E: .....

51 C I.TSEC - PLOT START TIME (IN PELATIVL SECONDS)
*52 .... -.. C IhD S Lr.-PL., N --11i HE'--ILIi.RLL T I ...,C£COMflSI

53 C IrTIHE - LOCATION OF RELATIVE TIME VARIABLE IN
c ... .THE FER.DATA ARRAY VP - -

55 C
756 C. ALL THREE PARAMETERS ARE INTEGERS. ' -...

S? -- C-
59 C THE FOLLOWING DATA CARD SHOULD FOLLOW THE SECOND
59 .C.-. A-T &- CAPDO--or-T.NE--AST-SUBPLO-T
60 C

C 99t..0.0.0.63 - _ -TO ;_;_ _:;_ ._-

62 C
63 -- C -TO -INSURE-PROPER-4ERNlNA-TI44----BOT14--THIE--OR40GRAN .....

64 C AND THE PLOT.
65 C-.. ...... |--
66 C 1 NOTES €

__67 ,

68 C THIS PROGRAM IS SET UP TO USE THE 34 INCH PAPER
69 C ON THE ?LTA-PLOTTERv.AS 1--aESUL.T THE mAXImUN-NUN9ER- l-

7) C OF SUBPLOTS PER PLOT IS S.
71----. C
72 C THIS PROGRAM PRODUCES AN INTERMEIATE PLOT FILE OI

.-T3- -€:- 
T _ - .- CESSAR-4..2EC4JT4-T~ii-4-4M-O4PL A

ONE__ Of_ 11 015
74 C POST-PROCESSORS TO OBTAIN A PLOT TAPE,
7s C....--.....
76 C IT IS HIGHLY RECOmHrNDCD THAT THE INTERPEDIATE PLOT FILE
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77., C- ON -UNIT -25-BE--COPIEV -TO ANOTHER FILE- I MNEOZ ATE LY F-OLLOvING
vs C EACP EXECUTION TO GUARD AGAINST LOSS.

79 P
so C

82 1RAITE (b,11
15 3 1---FORMA7 L'.-FOR -IvTUT0i.T~~NT-RN-N-D.

84I ' 0 EGALIINST/PLOT291

66 C COMMONS FOR ZREAD

86 COMION/R0CF/F00CP(S0JI/RPOCI/lOOCR(S501)ROOCA/AOOCR( 1(cI
89 . - CommoN/RDATA/vRistsoJ---- . -

90 COMMON/ DIAG $/MSG P9M SG WtN4NR ,t4NNt4U ,FIP WNrvWNI 14NA I1 RST, IWST

92 COMMON/PLOT /IUIP.YHAX,YSTP ,YMiN ,IDLCVORIG

19 C INITIALIZE FEB READ
95 -- .. IATA Lfl,NR,rdfRNTRNAR/2C,!SUO,!SO5O.13 /.----
96 (ATA (NN~R,MNIP.tjF, NI, NA/CO ZC 950519102/

99 C SET- UP PLOT PAE---
100 CALL COMPRS
101 . ---- .CALL BGNPL 10-
102 CALL SCIO.PLX

__1.03 CAI L-NOLRD
loo CALL FLAT80
105 CALL PAGE (72.0,!'a.31........-*-

Ii 106 CALL TITLE 4C,-U,C,0,OC,.0,1r
107 ~ CALL GRA~F jD1G10.O.,.I-
108 CALL ENDE~R (0)
1C9. CIi110 2fl CONTINUE
ill C READ INPUT PARAMETERS .. .

112 rEAIG 45,10001 IU,IA9SIS,P,YPAXSySTP,q41w,TDcC
113 . .. FQU*LQ*99J GOT 60... - -

--1141 -- C
115 IF EIASrTS.EQ.lI GO TO 50
116 -C
11? PEAC 15,10001 NUVSEG,IFESIH,CyCIN

-118--_ l~~SU4EJ.CIC-iesfl
119 IF IXAXIS.GT.71.) 60 TO 9oo
120 . I~
121 C.1 122 SD--5-------CO4INU----- -- ____

123 rEAD 15,1000) ISTSECtINDSECIPTIME
12S 69 CONTINUEU126 4.-
127 If IABSIS.NE.11 CALL CvCIYP (W'UMSELI11.E8I%4.CYCI'4,AhtIS)
128 ---------4F(IASISCEu44CLL--CLSEC-£ITSTSEC.r1NDSECZP-FTIPE1 -

129 'rORIGZYOP6*6.75
___130 C-0 ;Q 4U -- 132- 9flQ----*RITEqlt0l*AIS
133 VOT 0ItV0

135 ~ I MAXIM4UM ALL0OaAPLC SIZE 15 71 IkCLS',I,

137 CI 138 -----. 996------CONTINUE
139 C
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11# - -----4VRTE4v777 -- L
loll ?77 FORr.Al' CALL COPNEPL I
3 42 -C~ALL--00tNI'
143 1000 FORMAT (I

SA*LlI I I .CyCLN /FLO
1 SUBROUTIE CYCLNP INUMSEG,IREGTHCTCRNgXAX!SI

I C THIS SUBROUTINE IS CALLED FROW TSERPLOT2 TO
.~~4.--~-C--~R.OUCRLOSS OF. ANT FEB VAP!ABLE 91 CYC616C NUnic..
S C
B --C---JI.--VEGA----SC----SEPT,---&, - -*

? C

9 C
- oCr ___ __ __ ___ __ __ __ ___ __ __ ___ __ __ __

11 COM~RD L9NpB M4R "R F IMR1P I
- 12 - --- COMMOh/RnOCF/r0oCR4I/RDort.ZoCR(2C1/RD4CAAOCliSC1 -

13 COMMON/RDATA/VRI 1595L'G)

is C

17 C_____
- 18 ----. DMFSONXARAyTI IgOc),yAPAyjIOOO- -

19 VImENsroN LAB17) 9LSLX (3)
- 20 -- C -- _ _ _ _ _

21 C
-- 22 7N0X1 [i

23 tCCLE1l
* ~ ~ I =14 ?RTEI N_.

25 IFIRST~1
26 LT__ _ _ _ _ _

27 LSTSrG:NUmSE6.Iqr6IN-l
____28_X DL~m cA' t

29 C ___

30 -- 25------CONUNUE---
*31 If IIFIPST.Eo.1) G0 TO 2S

32 __ _ I_.NYCEL -- XG --- -a

33 25 CALL ZREAD IUIFOIPI____3 _ vrv f r=
35 If (IFIRST%EQ.IsAMa.IFmN~eO) SO TO 998
36 -ir 0 TE.- RN- oI)-G-T 0
37 IF 1IF.NE#01 50 TO 100
38 ---- - 1 . 5 . - -- -.
39 C

soo~ _m1I0I
41 If £JTRST.N'E.1J 50 TO 50____ ____1

42 C.- INITIALIZE .SUEPLOT OtN FIRST PASS.
43 rhecGot (13,3O#2,LsLX1
44 .3000 FORM1AT. i ICY CLE f NG ER UI . ..

45 CALL XIF4TAX
-46 .- ~ CALL-LA BE L -tI K&U 191 PRII6I101 .5-sca0aJc4 11 i 1kAO LIL. -1I

4? CALL PIHYSOR gl.2SIWl~I
48 CALL TITLE. ILA#4,1.,LLX10LL1,,XAZI,S.5).l--
49 WMI%=lSE6IN.5iJ.-499. I
so XSTP=CTL~h.2.0 --------- -- .

51 YMAXTNmSEG*SO3.#4xI'4
62 .. CLJ L 1U.~t.UA..1.W.~

6

NOW;



K5 c RAME SUMPOT -

ss XLN(GTWXAXT S*Z*G

I._S _____ _aL--cmp--4 1 *.'s.2;
so CALL CONNPT 4XLkr-TH,S.251
S9 L-CAL"ONM~P-T-N-l44&u,--74-lI. 6O CALL cONNPT (I.Ca,-.751

62 C
163 It- __ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _1.~ 6 C_____________ _ _

65 -5f-sn- r----ONhUE
66 C SET LP AXIS ARRAYS

be YAR AY 11NDX) =VR (I PqNCYCL I
70 INDX=INDX.1

It1 ------- 4Y CL E-NCYC-E-* I-C 4
72 C

74 IF (IDOCRlI).Eo) ITEPM~lf 76 If IIN0X.LT.10011 60 TO 20

76 INOXZINDX-1

so INDX=I
S1~ T LTIP-LT-t1

82 If IITERpq.NE.11 SO TO 20
83-- .... _ _ _ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _

84 - loo CONT1NUE
85C4Er JERNA.S4,628 rO
66 CALL CURVE IXARAytARAygINUX901

57 ----- CALL-.ENDG6R.-4O.~________________ -----

as ro TO zcoa

92 FPETURN

I PRT,S __ __ __ __ __ __ __ __ _ __ __ __ __ __ __ __ _

I SUBROUTINE RELSEC lISTSEC.INDSECijPTIHEl

3 C tMIS SUBROUTINE IS CALLED TO PLOT ANY FEB
6 VA0 I$5' c AGAINST RELATKYE Twnc Am~.A61666 ,---

5 C

7 T C I VEBA CSC SEPT. 1981

11 C CO99NONS FOR ZACAD
12 ---- ---- CONM4ONIOWODR/LRNRWeSR %i4NtRq-wNf*v fqRNI 4s iP-,TPr* 1- IS$

13 ~~COMPN/IROAT/VRPSI00I-- GRBSIPCL-RJ
CI ---ii-- / RI 5 S 1-- -_________
C014NONDIA6 S/SRvSG WNNNR NNW ~$I p,Nt . NItElAqRSTqlvST

iT CONON/PLOTUIP,?NAX.YSTPTMINIr'.C,ORxo
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39 OINE14SION XAP&YI 30003,YARAYt103OI
-20 - DMEN5ZOU.LAR a ),LGLX 43-
21 C WRITE 16,111141 IU,IP,YfiAX,YSTPqvII fOC
2?o -C 1&"' SADftT 12'i" !'F'z '
23 C

--24 - 1-

26 -CTL-r
27 our=

29 IIS~
30 5RSCSSC.
31 96 URIICI 6,993
32 IS.99 ~YR *1-U ptRysl ::N~aLjc4?p
33 READ (5,961TINC

-34 9 F 0RL'"I
35 XILNGTH= IINDSrc-ISTSEC3/TINC~j.0
36 - .. (XLN6TH.6.tT.?I.RTEt6,9713 ..- .Z.. -

37 97 FCRHAT19 X AXIS TOO L0NS 1gAX?1)t REENTER*1
38 - --. IrXLNsTmsGT.71.asO....TO.,
39 C

41 1s=1801

03 ir #IFNE.03 "o To 996
99l - rI iIRSToEQ&DJ S0 To -25.
o5 C INITIALIZE SUBPLOT ON FIRST PASS
496 rftCc1.30J4p p el

a? 3.00 rORM4T I86,'Sol
95 . CALL XINTAX- --. -----

99 CALL LALEL IPfITP)NPISroRDOCR1,10OCR(113,IPLAII,LBLYI
so CALL PHYSOR (1..1091G1.....___ ___ -
st C I'RITF 16,11139 VORIS
52 C.1.O'A.M1I
53 CALL TITLE ILAR.1IJOLSLX,100,LStLT,6,XL'BGT94.S3
19 - CALL YGaAF £SIRTSCTINC.Y~zh.YSPYiAX.---- --.-

-

62 30 CONTINUE

69 C

66 C

66 rEVLTAT:VRIIPTIMC ,NCYCLCGIOEC3-VR(IRIINlENiCTCLEI
69 40EL-----*F ICTAT* E-gC-1-6O-0-4c-.--------~--
70 IF IVRIIPTINC,NCMCEI.GE.IkDSEC) 60 TO 1o00

72 C SET vP AXIS ARRAYS __________ -

79 VARAY(IhOX0RIPNUCYCLE3 1* 75 ----- C--PITE-46 I 1113 I VR-#IPT IRE vv,he.E~L ,R1,gV
16 C s YA*AYIIw0Z3,YARA~tIINXI

- 7? 9---I31-gORT 9F t, 1-

-29 c .. ;rI 190 p~rTIrsNC-VCLC,SP
so If 6.oMT@%CTCL9@rtefRII GO TO 60o

so



82 CALL ZRLAD lu,IfI1
83-4V~EO -60-TO-leO--
04 f-CYCLE3-JDC

86 60 CON Tr NU E

--- 1__0 ---- ON 71NUE---
90 FICYCLE:NCYCLE,!oFc

*92 £01 TOCS
93 --- C --.------- _ ~---- * ~ _ _

95 -C_

96 C PLOT DATA

98 100 CONTINUE

Ion C
101 200 -CONTNUE-- -- __ - -_______ - -

102 If 1INDIm.tN.1000) INflX=I'DX-1
--103 - AiE- .U.2 rJTLR~t, U0X
104 111? WHRAT t* CALLING CLIOVE ITFR=*13.' INDX:,I1

-- . CALL CULVE IXARAY,YARAY91NDX,901 . -- ~--
106 1COLNTICOUhT.INcA

107

109 - .- F--&~%,F4-0-~
110 YFRA4E)6LNG1W.2,S

112 c VrDNVa SUPPLOT
113 - CALL STrIPI 1-1.00,-elsI --

114.- - -Cll.-C NNPTI--t..5.25 -
115 CALL COIN~pT (XfrRAtE,S.251

117 - CALL COWNT £1C,.!
-318

11 120L Et4DGR 401
121 C

-4122 .996 __-I E ,99-9E---IF--[ 123 999 FORmqAT 19 ERRORt IN ZREAD, IF=*qIqI

j12S 10n0 - CONTINUE
126 -- - - E U04[ 127 [NO

PR Ta 9rs_ v" A =PL-t'

I SUBROUTINE LADEL. £NA"VARNIIRtDAY.IYTRP.LASPL3LTI
2-
3 c THIs SUEROUTINE ENCODES THE OAT.A LITERALS tISrO FOR

-4 c Wife.r ONl TuE4 i-LOTs IPOwOima a*'6gmpo44
S C

- - ........ 1.'--TO-C&-4&w 91

9 C

II FNCOCE llC#3000,LASI NAVVARNNSROAYZyR

7,



7-7-

13 C OROXPATE TITLE

- is If- SI-P. Ew.3rOR * IPoE~o4 -r~EKCt*GR &4~Lo**NVR-___

I? If 4IP.EQ.5.OR.IP.EQ.6.OR.XP.EQl.7.OR.XP.EQ.1100R. [
lit 6 lPwOp 24f0RJI&-Co &44*o CO E4-i I-ENCOOL4 71ANW42,LL Y-NAV

19 c
20 --- ET UR U- - - -U

21 3000 TORPAT IA6,1 cAST %,A3,Q ',F&*39' orA,'ses

23 3011 FORKAT IAS, '

25 END -
.4PR-Ts- V&AAPPLft~~lp
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